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ABSTRACT

On May 15th and 18th, 2001, air emissions tests for Particulate Matter less than ten microns in diameter
(PM10) and Particulate Matter less than two and one-half microns in diameter (PM2.5) were performed on
the main outlet stack of the rotary cement kiln located at the Ash Grove Cement Company facility in
Seattle, Washington.

This testing included concurrent measurement of the stack gas meisture, volumetric flow rate and
gaseous diluent Oxygen (O») and Carbon Dioxide (CO») concentrations.

Testing was conducted under the direction of Mr. Tracy Prevo with Valid Results. The unit was operated
under the direction of Mr. Gerald Brown with the Ash Grove Cement Company.

All tests were performed using the procedures set forth in the Title 40, Chapter |, Code of Federal
Regulations, Part 60 (40CFR60), Appendix A, Test Methods 1, 2, 3 and 4 along with Part 75 (40CFR75),
Appendix M, Test Methods 201A and 202.
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INTRODUCTION

On May 15th and 19th, 2001, air emissions tests for Particulate Matter less than ten microns in diameter

..... (PM10) and Particulate Matter less than two and one-half microns in diameter (PM2.5) were performed on
the main outlet stack (Emission Unit OA) of the rotary cement kiln located at the Ash Grove Cement
Company facility in Seattle, Washington.

This testing included concurrent measurement of the stack gas moisture, volumetric flow rate and
gaseous diluent Oxygen (O2) and Carbon Dioxide (CO») concentrations.

"EPA_Test Methods:
Test Method Test Parameter  Test Description
*EPA 1 Sample Point Locations Up & Down stream distances from flow disturbances
«EPA2 Outilet Flow Rate S-Type Pitot Tube & Type-K Thermocouple
*EPA 3 Molecular Weight 3 two-hour runs, Fyrite - Oz & CO»2
* EPA 4 Moisture Content 3 two-hour runs, PM10 back-half impinger HoO weight gain
« EPA 201A PM10 3 two-hour runs, >PM10, PM10 front-half Acetone and Filter
* EPA 201A* PM2.5 3 two-hour runs, >PM2.5, PM2.5 front-half Acetone and Filter
« EPA 202 Condensible PM 3 two-hour runs, PM2.5 back-half impinger organic extraction

The testing was performed in accordance with the test methods provided in Appendices A and M of the
Code of Federal Regulations, Title 40, Chapter |, Paris 60 (4OCFR60) and 51 (40CFR51), respectively.

Two independent sample trains were utilized. Method 201A and 4 were combined to measure PM10.
Method 201A™ and 202 were combined to measure PM2.5.

* A combined cyclone was not used for PM2.5 measurement. The math for the PM2.5 test was extracted
from the equations in the non-promulgated combined PM10 and PM2.5 cyclone test method.
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Table 1

SOURCE EMISSIONS SUMMARY

(Raw Mill On and Raw Mill Off at >90% of Full Load)

Client: Ash Grove Cement Company
Location:  Seattle, Washington
Source: Main Stack Outlet
Fuel: Mixed
Raw Mill On 5/19/01 Raw Mill Off 5/15/0
Units Run1 Run 2 Run 3 | Average || Runl Run 2 Run 3 Average
% FH PM10| 1bs/hr basis 70.9% 40.8% 66.3% 59.3% 41.5% 45.3% 30.3% 39.0%
mg 250 241 331 274 34 25 35 31
dsem 1.262 1.270 1.274 1.269 1.427 1.419 1.401 1416
FH PM10 mg/dsem 19.81 18.98 2598 21.59 2.38 1.76 2.50 2.21
grains/dscf | 0.00866  0.00829 0.01135 | 0.00943 || 0.00104 0.00077  0.00109 | 0.00097
lbs/hr 9.21 892 12.33 10.15 1.00 0.77 1.01 0.93
tons/month 3.36 3.26 450 kRrj | 0.37 0.28 0.37 0.34
tons/ year 40.34 39.07 54.01 44.47 4.38 3.37 4,42 "4.06
% FH PM2.5| lbs/hr basis 10.5% 2.0% 11% 10.2% 2.5% 1.8% 2.4% 2.2%
mg 16 13 28 | 19 25 20 2.0 2.2
: dsem 1.068 1.062 1.087 1.072 1171 1.258 1.248 1.226
FH PM2.5 mg/dsem 150 122 258 1.77 2.13 159 1.60 1.77
grains/dsef || 0.00065 0.00054 0.00113 | 0.0077 [ 0.00093 0.00069  0.00070 | 0.00677
Ibs/hr 0.69 0.58 1.22 0.83 0.85 0.68 0.64 0.72
tons/month 025 0.21 0.45 0.30 0.31 025 0.23 0.26
tons/year 3.02 254 5.34 3.63 3.72 298 2.80 317
mg 15.1 146 - 253 18.3 100.4 108.5 8.1 98.ﬁ.
dscm 1.068 1.062 1.087 1.072 1.171 1.258 1.248 1.226
Total PM25| mg/dsem 14.14 13.75 23.28 17.06 85.74 86.25 68.19 80.06
grains/dscf || 0.00618 000601 0.01017 | 0.00745 | 0.03746  0.03769  (.02979 | 0.03498
Ibs/hr 6.58 6.46 11.02 8.02 34.09 36.99 27.12 32.73
tons/month 240 2.36 402 2.93 12.44 13.50 9.90 11.95
tons/year 28.82 28.29 48.27 35.13 149.31 162.02 118.79 143.37
where:
mg = milligrams
dscm = dry standard cubic meter
mg/dsem = milligrams per dry standard cubic meter
grains/dscf = grains per dry standard cubic foot
lbs/hr = pounds per hour
AGCS2M000181
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Table 2

VALID RESULTS, INC.: 201A PM-10 Emission Rate Calculation
Seattle, WA - Raw Mill On

Client: Ash Grove Cement Standard Temperature: 528 °Rankine
Operator: T.Prevo Standard Pressure: 29.92 inches mercury
Plant Location: Seattle, WA Pitot Tube Coefficient (C,): 0.84 dimensionless
Source: Main Stack Qutlet Meter Coefficient (Ya: 0.9975 dimensionless
Control Equip: Baghouse Stack Diameter: 156.000 inches
Permit Limits: N/A Stack Outlet Area (A,): 132,733 . square feet
Symbol Dimension Runl Run 2 Run 3 <Averages>
Test Date 5/19/01 5/19/01 5/19/01
Test Time 11:17-13:17 14:14-16:14 17:18-19:18
Ds, value (9<D,<11) Ds, microns 10.00052 9.99972 10.00025
Percentage Pi\d 10 %PM10 Ibs/hr basis 70.9% 40.8% 66.3% 59.3%
Total Emission Rate ERery tons/ yr 56.90 95,83 81.47 <78.07>
Total Emission Rate ER(tmo) tons/ month 474 7.99 6.79 <4.51>
Total Emission Rate ERwt) Ibs/ hour 12,99 21.88 18,60 <17.82>
Total Emission Rate - By grains/ dscf 0.01222 0.02034 0.01712 <(.01656>
Total Emission Rate € mg/ dscm 27.97 46.54 39.17 <37.89>
Total sample weight gain Tmg milligrams 35.3 59.1 49.9 <48.1>
PM-10 Emission Rate ERr) tons/ yr 40.34 39,07 ' 5401 <44.47>
PM-10 Emission Rate ER tmo) tons/ month 336 3.26 4.50 <3.71>
PM-10 Emission Rate ERr) Ibs/ hour 9.21 8.92 12.33 <10.15>
PM-10 Emission Rate Er grains/ dscf 0.00866 0.00829 0.01135 <0.00943:
PM-10 Emuission Rate €rir) mg/dscm 19.81 18.98 2598 <21.59>
Front Half weight gain FHmg milligrams 25.0 241 331 <27.4>
Corrected Sample Volume Vin(sta) dscf 44 560 44.830 44.979 <44 7H>
Corrected Sample Volume dsem 1.262 1.270 1.274 <1.26%>
Stack Gas Flow Rate Qsstd) dscf/ min 124,015 125,506 126,737 «<125,419>
Stack Gas Flow Rate Qsacty acft/ min 168,916 170,509 175,526 <171,650>
Stack Gas Moisture Buws %/100 0.0744 0.0664 0.0760 <0.0712>
Stack Gas Velocity Vs feet/ sec 21.21 21.41 2204 <21.55>
Stack Pressure Py inches Hg 30.07 30.09 30.08 <30.08>
Stack Temperature Ts R 665.0 673.5 679.3 <673.9>
Stack Oxygen %02 % 5.80 5.70 550 <5.7>
Isokinetic Sample Rate ISOK % 142.5 141.6 140.7 <141.6>
Where:

tons/ year = (Ibs/ hr)*(24 hours/ day)*(365 days/ year)*(1 ton/ 2,000 |bs)

tons/ month = (tons/ year)*(1 year/ 12 months)

lbs/ hour = (grains/ dscf)*{dsct/ minute)*(60 minutes/ hour)*(1 b/ 7,000 grains)

grains/ dscf = (0.001 grams/ milligram)*(15.43 grains/ gram)*(mg) / (V )

milligrams/ dsem = (35.31 dscf/ dsem) (mg) / {V ey}

dscf/ min = 3,600*hour/ 60 minutes)*(1-B,..)"V.*A TP/ (T, Pao)

acf/ min = V,*A 60 sec/ minute)

Stack Gas Velocity (V.} is caleulated on each individual test run isokinetic calculation form.
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Table 3

VALID RESULTS, INC.: 201A PM-10 Emission Rate Calculation

Seattle, WA - Raw Mill Off

Client: Ash Grove Cement Standard Temperature: 528 °Rankine
Operator: T. Prevo Standard Pressure: 29.92 inches mercury
Plant Location:  Seattle, WA Pitot Tube Coefficient (C): 0.84 dimensionless
Source: Main Stack Outlet Meter Coefficient (Y,): 0.9975 dimensionless
Control Equip: Baghouse Stack Diameter: 156.000 inches
Permit Limits: N/A Stack Outlet Area (A,): 132.733 square feet
Symbol Dimension Runl Run2 Run 3 <Averages>
Test Date 5/15/01 5115701 5/15/01
Test Time 81041010 | 11451345 | 153517:35
D, value (9<Dy<11) Dy, microns 10.00015 10.00023 10.00004
Percentage PM 10 - %PM10 Ibs/ hr basis 41.5% 45.3% 30.3% 39.00%
Total Emission Rate ERm tons/ yr 1056 7.45 14,59 <10.87>
Total Emission Rate ER(tmo tons/ month 0.88 0.62 1.22 <0.91>
Total Emission Rate ERw Ibs/ hour 2.41 1.70 3.33 <2.48>
Total Emission Rate Ergy grainsf dscf 0.00251 0.00169 0.00359 <0.00260>
Total Emission Rate ey mg/ dsem 5.75 3.88 8.21 <5.95>
Total sample weight gain ‘Tmg milligrams 8.2 5.5 115 <B.4>
PM-10 Emission Rate ERer) tons/ yr 4.38 3.37 4.42 <4 06>
PM-10 Emission Rate ER(tmo) tons/ month 0.37 0.28 0.37 <0.34>
PM-10 Emission Rate ERry Ibs/ hour 1.00 0.77 1.01 <0.93>
PM-10 Emission Rate Eren grains/ dscf 0.00104 0.00077 0.00109 <0.00097>
PM-10 Emission Rate err mg/dscm 2.38 1.76 2.50 <2.21>
Front Half weight gain FHmg milligrams 34 25 35 <3.1>
Correctéd Sample Volume Vin(std) dscf 50.404 50.101 49.475 <49.993>
Corrected Sample Volume dscm 1.427 1.419 1.401 <1.416>
Stack Gas Flow Rate Qs(sta) dscf/ min 111,867 117,382 108,195 <112,482>
Stack Gas Flow Rate Qsact) acf/min 201,967 212,479 200,931 <205,126>
Stack Gas Moisture - Bus %1100 0.0664 0.0598 0.069% <0.0647>
Stack Gas Velocity Vs feet/ sec 25.36 26.68 25.23 <25.76>
Stack Pressure Ps inches Hg 29.78 29.77 29.70 <29.75>
Stack Temperature Ts R 885.8 894.1 905.6 <8952
Stack Oxygen %0 % 7.40 7.10 7.40 <7.3>
Isokinetic Sample Rate ISOK % 178.6 169.2 181.3 <176.4>
Where: )

tons/ yéar = (Ibs/ hr¥*(24 hours/ day)*(365 days/ year)*(1 ton}' 2,000 Ibs)

tons/ month = (tons/ year)*(1 year/ 12 months)

Ibs/ hour = (grains/ dscf)*{dscf/ minute)*(60 minutes/ hour)*_(l Ib/ 7,000 grains)

grains/ dscf = (0.001 grams/ milligram)*(15.43 grains/ gram)(mg) / (Vama)

milligrams/ dscm = (35.31 dscf/ dsem)*(mg)/ (Ve

dscf/ min = 3,600*hour/ 60 minutes)*(1-B,.)*V.*A, TP,/ (T Puo)

acf/ min = V,*A (60 sec/ minute)

Stack Gas Velocity (V,) is calculated on each individual test run isokinetic calculation form. .

AGCS2M000183
STRo1511 4 10/2/01

54000626



Table 4

VALID RESULTS, INC.: 201A* PM-2.5 Emission Rate Calculation
' Seattle, WA - Raw Mill On

Client: Ash Grove Cement Standard Temperature: 528 *Rankine
- Operator: T Prevo Standard Pressure: 29.92 inches mercury
Plant Location:  Seattle, WA Pitot Tube Coefficient (C,): 0.84 dimensionless
Source: Main Stack Qutlet Meter Coefficient (Y,): 0.9566 dimensionless
Control Equip: Baghouse Stack Diameter: 156.0 inches
Permit Limits:  N/A Stack Outlet Area (A): 132.733 square feet
Symbol Dimension Run1 Run 2 Run3 <Averages>
Test Date 5/19/01 5/19/01 5/19/0
Test Time 11:141314 | 14171617 | 17:2019:20
Ds, value (2.255105,<2.75) Dsq microns 2,50023 2.50m7 2.50022
Percentage PM 2.5 %PM2.5 Ibs/hr basis 10.5% 9.0% C11.1% 10.2%
Total Emission Rate Ry tons/ yr 28.82 28.29 4827 <35.13>
Total Emission Rate ER(tmo) - tons/ month 2.40 2.36 402 <2.93>
Total Emission Rate ERw Ibs/ hour 6.58 6.46 11.02 <8.02> -
Total Emission Rate Erey) grains/dscf 0.00618 0.00601 0.01017 <0.00745>
Total Emission Rate e mg/ dsem 14,14 13.75 23.28 <17.06>
Total sample weight gain Tmg milligrams 15.1 146 253 <18.3>
PM-2.5 Emission Rate ‘ ERtr) tons/ yr 3.02 254 5.34 <3.63>
PM-2.5 Emission Rate ERfmo) tons/ month 0.25 0.21 0.45 <0.30>
PM-2.5 Emission Rate ERery Ibs/ hour 0.69 0.58 1.22 <0.83>
PM-2.5 Emission Rate Ere grains/ dscf 0.00065 0.00054 0.00113 <(.00077=
PM-2.5 Emission Rate err mg/ dsem 1.50 1.22 2.58 <1.77>
Front Half weight gain FHmg milligrams 1.6 - 1.3 2.8 <1.9>
Corrected Sample Volume Vim(std) dscf 37.714 37.484 38.373 <37.857>
Corrected Sample Volume dscem 1.068 1.062 1.087 <1.072>
Stack Gas Flow Rate Qs(star dscf/ min 124,211 125,323 126,419 <125,318>
Stack Gas Flow Rate Qs(act) acf/ min 168,836 170,588 175,048 <171,491>
Stack Gas Moisture Bus %/100 0.0725 0.0682 0.0758 <0720
Stack Gas Velocity Vs feet/sec 21.20 21.42 21.98 <21.53>
Stack Pressure Ps inches Hg 30.07 3009 30.08 <30.08>
Stack Temperature Ts °R 669.0 673.5 679.3 <673.9>
Stack Oxygen %02 % 5.80 370 5.50 <5.7>
Isokinetic Sample Rate ISOK % 150.6 148.4 150.6 <149.9>
Where:
tons/ year = (lbs/ hr)*(24 hours/ day)*(365 days/ year)*(1 ton/ 2,000 lbs)
tons/ month = (tons/ year)*(1 year{ 12 months)
- Ibs/hour = (grains/ dscf)*(dscf/ minute)(60 minutes/ hour)*(1 b/ 7,000 grains)
grains{ dscf = (0,001 grams/milligram}*(15.43 grains/ gram)*(mg}/ (Vneu)
milligrams/ dscm = (35.31 dscf/ dscm)*(mg) / (V )
dscf/ min = 3,600*(hour/ 60 minutes)*(1-B,)*V,*A T, P./ (T."Pay)
acf/ min = V,*A,*(60 sec/ minute)
Stack Gas Velocity (V) is calculated on each individual test run isokinetic calculation form. A'G C S 2M000184
STRO1511 5 - 10/2/01

54000627



Table 5

VALID RESULTS, INC.: 201A* PM-2.5 Emission Rate Calculation
Seattle, WA - Raw Mill Off

Client: Ash Grove Cement Standard Temperature: 528 °Rankine
Operator: T. Prevo Standard Pressure: 29.92 inches mercury
Plant Location:  Seattle, WA Pitot Tube Coefficient (C,): 0.84 dimensionless
Source: Main Stack Qutlet Meter Coefficient (Y): 0.9566 dimensionless
Control Equip: Baghouse Stack Diameter: 156.0 inches
Permit Limits: N/A Stack Qutlet Area (A,): 132.733 square feet
Symbol Dimension Run1 Run 2 - Run3 <Averages>
Test Date 5/15/01 5/15/01 5/15/01
Test Time 8:14-10:14 11:51-13:51 15:38-17:38
Dy value (2.25<D5<2.75) Dy, microns 2.50017 2.49952 2.50012
Percentage 'M 2.5 %IPM10 Ibs/ hr basis 2.5% 1.8% 2.4%, 2.2%
Total Emission Rate ERr) tons/ yr 149.31 162.02 11879 <143.37>
Total Emission Rate ER(tmo) tons/ month 12.44 13.50 9.90 <11.95>
Total Emission Rate ERw) Ibs/ hour 34.09 36.99 27.12 <32.73>
Total Emission Rate Ere grains/ dscf 0.03746 0.03769 0.02979 <0.03498>
Total Emission Rate e mg/ dscm 85.74 86.25 68.19 <80.06>
Total sample weight gain Tmyg milligrams 100.4 108.5 85.1 «<98.0>
PM-2.5 Emission Rate ERr tons/ yr 372 2.98 2.80 <3.17>
PM-2.5 Emission Rate ER(tmoy tons/ month 0.31 0.25 0.23 <0.26>
PM-2.5 Emission Rate ER) Ibs/ hour 0.85 0.68 0.64 <0.72>
PM-2.5 Emission Rate Erery grains/ dscf 0.00093 0.00069 0.00070 - <0.00077>
PM-2.5 Emission Rate e mg/dsem 213 1.59. 1.60 <1.77>
Front Half weight gain FHmg milligrams 2.5 20 2.0 <2.2>
Corrected Sample Volume Vin(std) dscf 41.360 44.421 44081 <43.287>
Corrected Sample Volume dscm 1.171 1.258 1.248 <1.226>
Stack Gas Flow Rate %(Std) dscf/ min 106,173 114,486 106,201 <108,953>
Stack Gas Flow Rate Qsact) acf/ min 209,771 213,833 201,728 <208,444>
Stack Gas Moisture Bus % /100 0.0891 0.0888 0.0925 <0.0907>
Stack Gas Velocity Vs feet/ sec 26.34 26.85 25.33 <26.17>
Stack Pressure P inches Hg 29.78 29.77 29.77 <29.77>
Stack Temperature Ts R 945.8 894.1 905.6 <915.2>
Stack Oxygen %0, % 7.40 7.10 7.40 <7.3>
Isokinetic Sample Rate 1SOK % 193.2 1925 205.9 <197 2>
-Where:
tons/ year = (lbs/ hr)*(24 hours/ day)*(365 days/ yeary*(1 ton/ 2,000 Ibs)
tons/ month = (tons/ year)*(1 year/ 12 months)
lbs/ hour = (grains/ dscfy*(dscf/ minute)*(60 minutes/ hour)*(1 b/ 7,000 grains)
grains/ dscf = (0.001 grams/ milligram)*(15.43 grains/ gram)*(mg}/ (Vi)
milligrams/ dscm = (35.31 dscf/ dsem)*(mg)/ (V mgiay)
dscf/ min = 3,600*hour/ 60 minutes)*(1-B, )*V,* A, T, *P./ (T."Paa)
acf/ min = V,*A,*(60 sec/ minute)
Stack Gas Velocity (V) is calculated on each individual test run isokinetic calculation form. ) '
AGCS2M000185
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DISCUSSION OF RESULTS

Results from each of the test runs perlormed on the main outlet exhaust stack provide valid
representations of the actual emissions from the rotary cement kiln. The cut velocity (D50) for each PM10
and PM2.5 test run were within specifications. The isckinetic sampling rates (ISOK) for sach PM10 test
run was within specifications. The isokinetic sampling rates (ISOK) for each PM2.5 test run exceedad the
specifications. The PM-2.5 sampler comes with a calibration for a standard set of nozzles. The nozzle
needed to maintain 1ISOK and D50 was outside of the calibration curve range for the PM-2.5 sampier. A
judgement call had to be mads in the field. The PM-2.5 cut velocity was determined to be more important
than the isokinetic sample rate.

Table 1 summarizes the PM10 and PM2.5 test concentration and emission rate resuits for the Raw Mill On
and the Raw Miil Off operating conditions. Tables 2 and 3 summarize the main stack outlet PM10 (M201A
and 4) concentration and emission rate test results for the raw mill on and off operating conditions,
respectively. Tables 4 and 5 summarize the main stack outlet PM2.5 (M201A* and 202) concentration and
emission rate test resuits for the raw mill on and off operating conditions, respectively.

PM10 and PM2.5 test results are presented in concentration units of milligrams per dry standard cubic
meter (mg/dscm) and grains per dry standard cubic feet {grains/dscf) and emission rate units of pounds
per hour (Ibs/hour), tons per month (tons/month) and tons per year (tons/year). O and CO, test resulis
are presented in concentration units of percent by volume (%). ' '

Velacity traverses were performed prior to each PM10 and PM2.5 test run. The sample point dwell times
and cyclone cut velocities were calculated from these preliminary velocity traverses, utifizing an assumed
moisture content.

‘A concurrent mirror image PM10 test run was performed with each PM2.5 test run. The moisture content
of the stack gas was obtained for each individual test run. The volumetric flow rate (Qqq) for each test run

was determined from the velocity measurement performed prior to each test run and the moisture
obtained during the test run. The Ibs/hr emission rates for PM10 and PM2.5 were calculated using each
test runs Qggq.

Copies of all the field data sheets and strip chart recordings are provided in Appendix D.
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DESCRIPTION OF SAMPLING LOCATION

The four main outlet sampling ports are located 90 degrees apart on the exhaust stack of the rotary
cement kiln. The inside diameter of the outlet stack is 156.0 inches (in). The ports are located
approximately 120 ft (9.2 stack diameters) downstream from the nearest disturbance and approximately
140 ft (10.8 stack diameters) upstream from the stack exit. The ports, which are located approximately 148
ft above the ground, are accessed using a stack mounted platform, freight elevator and access ladder.
The stack height is approximately 280 1t .

The dimensions for the location of the test pons'_énd sampling points, and a diagram showing the pont
locations for the main stack are provided in Appendix A.
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STRO1511 8 10/2/01
$4000630



DESCRIPTION OF TESTS

Valid Results performed Environmental Protection Agency (EPA), Title 40, Chapter |, Code of Federal
Regulations, Part 60 (40CFR60), Appendix A, Test Methods 1, 2, 3 and 4 along with Part 75 (40CFR75),
Appendlx M, Test Methods 201A, 201A* and 202,

All tests were performed in triplicate over the time durations specified below.

Testing was conducted under the direction of Mr. Tracy Prevo with Valid Results. The unit was operated
under the direction of Mr. Gerald Brown with the Ash Grove Cement Company.

EPA Test Methods:

Method Parameter Duration Description
*1 Sample Points once sample port distances from flow disturbances
2 Flow Rate 3 15-minute S-Type Pitot Tube & Type-K Thermocouple
«3 Og, CO» 3 two-hour Fyrite - Oo & CO2
a4 Moisture 3 two-hour ratio of impinger moisture gain to sample volume
« 201A PM10 3 two-hour PM10 cyclone
* 201A* PM2.5 3 two-hour PM2.5 cyclone
* 202 BH PM2.5 3 two-hour back-half organic extraction
where:

Oz =oxygen

COs = carbon digxide

PM10 = particulate matter less than ten microns in diameter

PM2.5 = particulate matter less than two point five microns in diameter

BH PM2.5 = back-half condensible particulate matter

AGCS2M000188
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SAMPLE ANALYSIS

Valid Results, Inc. was responsible for the collection and analysis of all samples during the PM10 and
PM2.,5 air emission tests performed on the main outlet stack.

Valid Results, Inc. was responsible for the analysis of the PM10 and PM2.5 samples. The >PM10, PM10,
>PM2.5, PM2.5 and PM2.5 Condensible acetone rinses were evaporated i{o dryness, desiccated and
weighed per EPA Method 5 requirements as deseribed in Appendix E. The PM back half impinger water
was extracted with methylene chloride, creating back-half organic’and water fractions. A final rinse of the
impingers, separation funnel and sample jars generated the back-half acetone fraction (PM2.5
Condensible). The three back-half water samples were then evaporated to dryness, desiccated, weighed
and reported as condensible PM2.5.

Test Method Parameter Instrumentation ~Detection Limit

M3A Gy, COo Fyrite 0.1 %

M5 Particulate Matter Analytical Balance 1 mg/dscm

M201A PM10 Analytical Balance 1 mg/dscm

M201A* PM2.5 Analytical Balance 1 mgfdscm

M202 BH PM2.5 Analytical Balance 1 mg/ldsem -
Definitions:

Oy oxygen

GOy carbon dioxide

PM10 particulate matter less than 10 microns in diameter

PM2.5 particulate matter less than 2.5 microns in diameter

BH PM2.5 back-half particulate matter less than 2.5 microns in diameter

mg/dscm milligrams per dry standard cubic meter

% percent by velume

AGCS2M000189
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REPORT CERTIFICATION

The testing, sample recovery, PM sample analysis and emission rate calculations for this report were
carried out under my direction and supervision. In addition, | have reviewed all analysis and test results,
and certify that, to the hest of my knowiedge, these tests meet EPA requirements.

Date: . E}E’E ] Signed: %a %/VD

Valid Resultls, Inc.
Tracy Prevo

| have reviewed all analysis and test resuits, and cartify that, to the best of my knowledge, these tests meeat EPA
requirements. '

Date: /‘92 /jé/ | Signed: M

Valid Resullts, Inc.
Scott Chesnut

AGCS2M000190
STRo1511. 11 10/2/01
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APPENDIX A
LOCATION OF SAMPLING POINTS
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VALID RES!\JI'.TS, INC.: EPA Method 1 & 2- Sample Point Location and Volumetric Flow Rate Field Data Sheet

Equivalent Diameter = Stack Diameter (D) OR (D) 2’DD:/ (D, + DY

Stack Pressure (P) = P, + (Puu/13.6)

downstream

Client: G Stack Diameter (D,or D). [5¢"
Date: RIs1A? JUpstream (A): “7yo’
Operator:  —vlin1p Downstream (B): 12¢’
Piant Locatiop: R Minimum # Points: 'z -
- . {Source: Pitol Tube 1D G T2
{Fud T Pitot Tube Coefl (G ) &4 . "
[Cdvatng  rEer Fitol Cal. Date: 5E—i% $
Barometric Pressure(P,.): ~ [Stack Temp. TC ID#:
Standard Temperature (l): £8; TC Cal. Date: s it
Standard Pressure (P  ~2@.9C |% Oxygen (%0.): iy 1S —>
Stack Static Pressure (Puu): — 0,Y$ 1% Carbon Dioxide (%CO): /.
Time:.  /3:20 Moisture Content (XHO) - Stack Area (A) = ((1/4°144)°3.14)6'(DY (D)) OR ((D.)' (D} 144)
Run & Pre-Test:  Equipment ChecKlist Pitot Tube Leak Check:
Port 1D# Point# | % Stack ID |, Fort Probe Cydonic { Pitot Tube| Stack Temp. :
Depth | Marks | ZeroAngle| AP t, F VAP
T {5 o S
£s5.0 Y. 0 :
h | 11. bk

2 iy #‘ 17.5 £

¢ 2.4 EN ]
oyl e e S R
[PostTest:  Pitot Tube Leak Check: ° '

~ Molecular Weight Wet (MW,) = {(0.44(%C0,) + 0.32(%0y) + 0.28(%C0 + %N))*(1-%1,0) + 18{%H,0)
Stack Gas Velodity (V,) = (85.49°C,* (VA PY'(%, + 460)/ (P MW))) '
Stack Gas Volumetric Flowrate = (60°(1-%H, O VoA ((tu, + 460)/ (L. + 4600 (P./P_1




APPENDIX B
CALCULATIONS

STRO1511 14 10/2/01
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VALID RESULTS, INC.: EPA Method 201A PM-10 Test Isokinetic Sample Rate Calculations

Seattle, WA - Raw Mill On

Client: Ash Grove Cement Standard Temperature: 528 “Rankine
Operator: T. Prevo Standard Pressure: 29.92 inches mercury
Plant Location: Seattle, WA Pitot Coefficient (C,): 0.84 dirnensionless
Source: Main Stack QOutlet Meter Coefficient (Y,): 0.9975 dimensionless
Control Equip: Baghouse Stack Diameter; 156.0 inches
Permit Limit: N/A Stack Outlet Area (A, 132.733 square feet
Test Date: 5/19/01
Calculated Parameters: Run 1 Run 2 Run 3
Name: Symbol: Value: Value: Value: Units:
Isokinetic Sampling Rate Isokinetics 14245 141.61 140.70 %
Standard Meter Valume Voaty 44.560 44 830 44.979 dry standard cubic feet;
Stack Gas Velocity V. 2121 2141 22.04 feet/second
Wet Molecular Weight M, 3107 31.21 31.07 gram/ gram-mole
Dry Molecular Weight M, 3212 3215 3214 gram/ gram-mole
Stack Gas Moisture B.. 0.0744 0.0664 0.0760 2 /100
Standard Water Volume Vi 3.583 3.187 370 dry standard cubic feet
Nozzle Area A, 0.000279 0.000279 0.000279 square feet
Measured Parameters:
Name: Symbol: Value: Value: Value: Units:
Standard Temperature T 528 528 528 “Rankine
Standard Pressure Py 2992 29.92 29.92 inches Hg
Barometric Pressure Py, 301 3012 30.11 inches Hg
Stack Static Pressure Puuane -0.41 0.39 -04 inches water
Pitot Tube Coefficient G 0.84 0.84 0.84 dimensionless
Nozzle Diameter D, 0.226 0.226 0.226 inches
Meter Coefficient Y 0.9975 0.9975 0.9975 dimensionless
Meter Volume Vo 44302 45.252 44765 cubic feet
Sample Time Time 120 120 120 minutes
Avg. SQRT Pitot Pressure <f{A Pl 0.349 0.352 0.360 inches water
Avg. Orifice Pressure <A H> 047 048 - 0.48 inches water
Avg,. Stack Temperature <Fu> 2090 2135 2193 “Fahrenheit
Avg,. Meter Temperature <T.> 67.3 75.9 68.2 °Fahrenheit
Stack Temperature T, 669.0 673.5 6793 “Rankine
Stack Pressure L, 3007 36.09 30.08 inches Hyg
Meter Temperature : T. 527.3 535.9 528.2 °Rankine
Meter Pressure P, 30.13 30.16 30.15 inches Hg
Oixygen yle) 5.8 57 5.5 Yo
Carbon Diaxide %CO, 24.3 245 245 %
Nitrogen/ Carbon Monoxide %o, + FoCO 69.9 69.8 70 %
Impinger Water Imp ml 68.3 57.2 64.6 milliliters
Silica Water Silica ml 7.8 105 14 - milliliters
where:
isokinetics = 100*T,*V pi) " Bua/ (60* T, *V,* Time* A, *P.X(1-B...» Vs = 0.04707*(Imp ml) + 0.04715*(Silica ml)
Vo= Vo 'Y P Tog / (Paa™ T A, = (3. 14164,/ 2)* D,/ 2)) / 144
V, = 8549*C*<v(APY>*V(T,/ (P M.) Taorueing - <Ton> + 460
M, = M,*(1-B.,) + 18.0"B,.. P, =Py, + (Pou/ 13.6)
M, = 0.44*(%CO,) + 0.32*(% O, + 0.28* (%N, + % CO) Trarranting = <Tp> + 460
B, = Vet Veresry * Vi) P, =P, + (<AH>/13.6)
STRO1511 15 10/2/01
AGCS2M000194 $4000637



VALID RESULTS, INC.: EPA Method 201A PM-10 Test Isokinetic Sample Rate Calculations

Seattle, WA - Raw Miil Off

Client: Ash Grove Cement Standard Temperature: 528 “Rankine
Operator: T. Prevo Standard Pressure: 29.92 inches mercury
Plant Location: Seattle, WA Pitot Coefficient (C,): 0.84 dimensionless
Source: Main Stack Outlet Meter Coeffident (Y,): 0.9975 dimensionless
Control Equip: Baghouse Stack Diarmneter: 156.000 inches
Permit Limit: N/A Stack Outlet Area (A,): 132.733 square feet
Test Date: 5/15/01
Calculated Parameters: Runl Run 2 Run 3
Name: Symbol: .. Value: Value: Value: Units:
Isokinetic Sampling Rate Isokinetica 178.63 169.21 181.29 %
Standard Meter Volume Vingats 50.404 50.101 49475 dry standard cubic feet
Stack Gas Velocity v, 2536 26.68 25.23 feet/second
Wet Molecular Weight M, 31.08 -31.10 30.9 gram/gram-mole
Dry Molecular Weight M, 32.01 31.93 31.93 gram/ gram-mole
Stack Gas Moisture - B., 0.0664 0.0598 0.0696 % {100
Standard Water Volume Ve 3.583 3187 3701 dry standard cubic feet
Nozzle Area A, 0.000279 0.000279 0.000279 squate feet
Measured Parameters: ) .
Name: Symbol: Value: Value: Value: Units:
Standard Temperature T 528 528 528 “Rankine
Standard Pressure P 29.92 29.92 2992 inches Hg
Barormetric Pressure Pou 29.81 29.80 2972 inches Hg
Stack Static Pressure P -0.35 -0.35 0.24 inches water
Pitot Tube Coefficient G 0.84 - 0.84 0.84 dimensionless
Nozzle Diameter D, 0.226 0.226 0.226 inches
Meter Coefficient Y 0.9975 0.9975 0.9975 dimensionless
Meter Volume V. 50.869 50.628 50.668 cubic feet
Sample Time Time 120 T 120 120 minutes
Avg. SQRT Pitot Pressure </ APy 0.361 0.378 0.354 inches water
Avg. Orifice Pressure <A H> 0.60 0.60 0.61 inches water
Avg. Stack Temperature <L 425.8 4341 4456 °Fahrenheit
Avg. Meter Temperature <Ty> 70.3 70.8 76.5 °Fahrenheit
Stack Tempera‘iture T. 885.8 8§94.1 905.6 “Rankine
Stack Pressure P, 2978 2977 29.70 incheés Hg
Meter Temperature T 5303 530.8 536.5 “Rankine
Meter Pressure P, 29.85 29.84 2976 inches Hg
Oxygen %0, 74 71 74 %
Carbon Dioxide %CO, 23.2 228 227 %
Nitrogen/ Carbon Monoxide %N, + %CO 69.4 70.1 69.9 %
Impinger Water Imp ml 68.3 57.2 64.6 milliliters
Silica Water Silica ml 7.8 105 14 milliliters
where:
isvkinetics = 100*T*V sy Prs/ (60*T,*V * Titne* AP, *(1-B,..)) Ve = 0.04707" (Imp ml) + 0.04715%(Silica ml}
Viory = Vi Y P Toa/ Cud™Tod A, = B 1164,/ 2)*(D./2))/ 144
V, = 85.49°C,*<V(AP>*V(T,/ (P M) Torcrtinne <Tu> + 460
M, = M*(1-B,.) + 18.0°B,,, P, = Poye + (Posie/ 13.6)
M, = 0.44*(%COy + 0.32*(%0y) + 0.28* %N, + %CO) T cranting = <> + 460
B.. = Vesosd Vegar + Viagaa) P. =P+ (<AH>/13.6)
STRO1511 10 AGCSaM000195
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'VALID RESULTS, INC.: EPA Method 201A* PM-2.5 Test Isokinetic Sample Rate Calculations

Seattle, WA - Raw Mill On

Client: Ash Grove Cement Standard Temperature: 528 *Rankine
Operator: T. Prevo Standard Pressure: 29.92 inches mercury
Plant Location: Scattle, WA Pitot Coefficient (C): 0.84 dimensionless
Source: Main Stack Outlet Meter Coefficient (Y} 0.9566 dimensionless
Control Equip: Baghouse Stack Diameter: 156.0 " inches
Permit Limit: N/A - Stack Qutlet Area (A,): 132.733 square feet
Test Date: 5/19/01
Calculated Parameters: Run1 Run 2 Run3
Name: Symbol: Value: Value: Value: Units:
Isokinetic Sampling Rate Isokinetics 150.60 148.36 150.56 %
Standard Meter Volume Vo 37.714 37.484 38.373 dry standard cubic feet
Stack Gas Velocity V. 21.20 21.42 2198 feet/second
Wet Molecular Weight M. 31.10 31.18 31.07 gram/gram-mole
Dry Molecular Weight M, 3212 32.15 3214 gram/ gram-mole
Stack Gas Moisture E.. 00725 0.0682 0.0758 % /100
Standard Water Volume Vit 2.947 2744 3145 dry standard cubic feet
Nozzle Area A, 0.000223 0.000223 0000223 square feet
Measured Parameters: . :
Name: Symbol: Value: Value: Value: Units:
Standard Temperature Te 528 528 528 “Rankine
Standard Ptressure Pa 29.92 29.92 29.92 inches Hg
Barometric Pressure Py, 301 30.12 30.11 inches Hg
Stack Static Pressure P opare -0.41 . -0.39 04 inches water
Pitot Tube Coefficient " 0.84 0.84 0.84 dimensionless
Nozzle Diameter D. 0.202 0,202 0.202 inches
Meter Coefficient Y 0.9566 0.9566 0.9566 dimensionless
Meter Volume - Vo 38.831 39.379 39.791 cubic feet
Sample Time Time 120 120 120 minutes
Avg. SQRT Pitot Pressure </{A P)> 0.349 0.352 0.359 inches water
Avg, Orifice Pressure <A H> 0.36 0.36 037 inches water
Avg. Stack Temperature <Tu> 209.0 2135 2193 “Fahrenheit
Avg. Meter Temperature <Tw> 63.7 747 - - 67.6 °Fahrenheit
Stack Temperature T 669.0 6735 679.3 *Rankine
Stack Pressure P - 30,07 30.09 30.08 inches Hg
Meter Temperature ) Tn 5237 537 527.6 °Rankine
Meter Pressure P 30.13 30.15 30.14 inches Hg
Okxygen %0, 5.8 57 5.5 %
Carbon Dioxide #CO, 24.3 245 245 %
Nitrogen/ Carbon Monoxide %Nz +HBCO 69.9 69.8 70 %
Impinger Water Imp ml 57.4 55.1 62.5 * milliliters
Silica Water Silica ml 52 32 4.3 milliliters
where:

isokinetics = 100*T,*V pwy Pua/ (607 TV *Time* AP, (1-B,.)}
Vo= Vo Y'Po T/ (Pud T

V. = 8549°C </ (AP)>"V(T,/ (P,"M.)

M, = M*(1-B,,.) + 18.0"B,,,

M, = 0.44%(%CO,) + 0.32%(% 0Oy + 0.268*(%N, + %CO)

BWs = un_nd]/ (Vwc(m) + Vm(std))

STRO1511

17

Voeery = 0.04707*(Imp nl) + 0.04715*(Silica ml}
A, =(3.1416* 0./ 2)*(D./ 2))/ 144 '
Teremansing = < T + 460

P, = Pouy + (Pypae/ 13.6)

Tm('Rmkine) = <T,,.> + 460

P.=P,,.+ (<AH>/13.6)

AcC¥%boo196
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VALID RESULTS, INC.: EPA Method 201A* PM-2.5 Test Isokinetic Sample Rate Calculations

Seattle, WA - Raw Mill Off

Client: Ash Grove Cement Standard Temperature: 528 °Rankine
Operator: T. Prevo Standard Pressure: 29.92 inches mercury
Plant Location: Seattle, WA Pitot Coefficient (G,): 0.84 dimensionless
Source: Main Stack Qutlet Meter Coefficient (Y ). 0.9566 dimensionless
Control Equip: Baghouse Stack Diameter: 156.0 inches
Permit Limit: N/A Stack Outflet Area (A,) 132.733 square feet
Test Date: 5/15/01
Calculated Parameters: Run1 Run 2 Run 3
Name: Symbol: Value: Value: Value: Units:
Isckinetic Sampling Rate Isckinetics 193.22 19245 205.88 %
Standard Meter Volume Vit 41.360 44423 44,081 dry standard cubic feet
Stack Gas Velocity v, 2634 26.85 2533 feet/second
Wet Molecular Weight M, 30.76 30.69 30.64 gram/gram-mole
Dry Molecula-r V{;ei ght M, 3201 31.93 31.93 gram/ gram-mole
Stack Gas Moisture B.. (.0891 0.0888 0.0925 % {100
Standard Water Volume Vs 4.048 4331 4491 dry standard cubic feet
Nozzle Area A, 0.000223 0.000223 0.000223 " square feet
Measured Parametlers:
Name: Symbol: Value: Value: Value: Units:
Standard Temperature T 528 528 528 “Rankine
Standard Pressure P 29.92 2992 29.92 inches Hg
Barometric Pressure Pou 29.81 29.80 29.72 inches Hg
Stack Static Pressure Pitane -0.35 -0.35 074 inches water
Pitot Tube Coefficient < 0.84 084 0.84 dimensionless
Nozzle Diameter D, 0.202 (.202 0.202 inches
Meter Coefficient Y 0.9566 0.9566 09566 dimensionless
Meter Volume Vi 43.008 46,605 46.724 cubic feet
Sample Time Time 120 120 120 minutes
Avg. 5QRT Pitot Pressure <{AP)> 0.361 0.278 0.354 inches water
Avg. Orifice Pressure <A H> 0.45 0.51 0.52 inches water
Avg. Stack Temperature’ <Tuw> 4858 4341 4456 °Fahrenheit
Avg. Meter Temperature <Tw> 63.8 68.5 725 - °Fahrenheit
Stack Temperature T, 945.8 894.1 905.6 °Rankine
Stack Pressure P, 29.78 2977 29.77 inches Hg
Meter Temperature T, 523.8 5285 5325 “Rankine
Meter Pressure P 29.84 29.84 29.76 inches Hg
Oxygen 0, 74 7.1 7.4 %
Carbon Dioxide %CO, 232 228 n7 %
Nitrogen/ Carbon Monoxide| %N, + %CO 69.4 70.1 699 - %
Impinger Water Imp ml §3.2 829 888 milliliters
Silica Water Silica mt 2.8 91 6.6 milliliters
where:
isokinetics = 100*T,*V psy Pua/ (60* TV, *Time* A *P.5(1-B...)) Veray = 0.04707*(Imp ml) + 0.04715*Silica ml)
Veatrty= Vo Y P Torg / (Prta™Tin) A, = (3.1416D,/ "D,/ 2))/ 144
V, = 85.49°C,*</(APY>"V(T,/ (P*M)) Torransig - <Tup> + 460
M, = M,*(1-B,.) + 18.0°B., P,=Pon + (P 13.6)
M, = 0.44%(%CO,) + 0.32*(% 0y + 0.28* (%N, + %CO) Togsantieg = <T> + 460
Bor. = Viwatrsf Veaeiorty + Voo P =Dy, + (<AH>/13.6)
STRO1511 18
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VALID RESULTS, INC.: PM-10 Emission Rate Calculation Form

Client: Valid Results, Inc. Standard Temperature: 528 “Rankine
Operator: T. Prevo Standard Pressure: 29.92 inches mercury
Plant Location:  Seattle, WA Pitot Tube Coefficient (C,): 0.84 dimensionless
Source: Main Stack Qutlet Meter Coefficient (Y): 09975 dimensionless
Control Equip: ~ Baghouse ) o Stack Diameter: 156.0 inches
Permit Limits:  N/A Stack Outlet Area (A,): 132733 square feet
Seattle, WA - Raw Mill On Py. 30.1
Run1 Prouse 0.41
t. 209
tm 67.3
AH@ 1.2020
%0, 24.3
%0, 5.8
%N +%CO 9.9
Bus 0.0744
My 32.12
by 31.07
Ps 30.07
viscosity = 204.73
cyclone flow rate Q, 0.5263 ft3/min
pressure head needed AH 0.5557 inches h2o
AH at 50 less ts 0.6491
AH at 50 more 0.4811
nozzle diameter (guess) 0.2260
nozzle velocity Vi, 31.4898
Vinin 17.1004-
Vinax 32.6703
Ap min 0.0792
Ap max 0.2891
sample time 120 calculated actual actual
number points 12 sample  sample elapsed
Ap sgrtAp - time time time
12 0110 . 0.332 t1 9.51 9.50 9.50
1" 0.129 0.359 t2 10.28 10.25 19.75
10 0135 0.367 10.51 10.50 30.25
9 0.120 0.346 9.9 10.00 40,25
8 0.128 0.358 10.25 10.25 50.50
7 0.130 0.361 10.34 10.25 60.75
6 0109 0.330 9.45 9.50 70.25
5 0.130 0.361 10.34 10.25 80.50
4 0.135 0.367 10.51 10.50 91.00
3 0.100 0.316 2.05 9.00 100.00
2 0.119 0.345 a.88 10.00 110.00
1 0.120 0.346 ) 9.91 10.00 120.00
average* 0.349 119.9
[Pso = 10.00052|
19 ' 10/2/01
STRO1511 | AGCS2M000198
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Client:
Operator:

Plant Location:

Source:

Control Equip:

Permit Limits:

Seattle, WA - Raw Mill On

Run 2

STRO1511

Valid Resuls, Inc.

Main Stack Outlet

VALID RESULTS, INC.: PM-10 Emission Rate Calculation Form

‘Standard Temperature:

Standard Pressure:
Tlitot Tube Coefficient (C,):

Meter Coefficient (Y,):
Stack Diameter:
Stack Outlet Area (A,):
P, 3012
Puuusic £0.39
L, 2135
i 75.9
AH@ 1.2020
%CO; 24.5
%0, 5.7
%N.+%C0 69.8
Bus 0.0664
Ms 32.15
M, 31.21
Ps 30.09
viscosity = 206.48
cyclone flow rate Q, 0.5311 ft3/min
pressure head needed AH 0.5782 inches hZ2o
AH at 50 less ts 0.6747
AH at 50 more 0.501
nozzle diameter (guessj 0.2260
nozzle velocity V, 31.7770
Vmin 17.2630
Vima 32.9716
Ap min 0.0806
Ap max 0.2940
sample time 120 calculated
number points . sample
Ap sqrtAp time
12 0.109 0.330 11 9.38
1 0.121 0.348 t2 9.89
10 0.123 0.351 - 9.98
9 0.116 0.341 9.69
8 0.140 0374 10.63
7 0.132 0.363 10.32
o 0.110 0.332 9.44
5 0.140 0.374 10.63
4 0.130 0.361 10.26
3 0.110 0.332 9.44
2 0.125 0.354 10.06
1 0.130 0.361 10.26
0.352 120.0
[Dsn = 9.99972
20

I
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It
o
S
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=
]
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=
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g
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g
=
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K
]
o

actual
sample
time
2.50
10.00
10.00
975
10,50
10.25
9.50
10.50
10.25
9.50
10.00
10.25

°Rankine
inches mercury
dimensionless
dimensionless
inches
square feet

actual
elapsed
time
9.50
19.50
29.50
39.25
49,75
60.00
69.50
80.00
90.25
99.75
109.75
120.00

act¥&Mooo199
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VALID RESULTS, INC.: PM-10 Emission Rate Calculation Form

Client: Valid Results, Inc. Standard Temperature: 528 “Rankine
Operator: T. Prevo Standard Pressure: 9.92 inches mercury
Piant Location:  Seattle, WA Pitot Tube Coefficient (C,): 0.84 dimensionless
Source: Main Stack Outlet Meter Coefficient (Y,): 0.9975 dimensionless
Control Equip:  Baghouse Stack Diameter: - 1560 inches
Permit Limits:  N/A Stack Outlet Area (A,): 132733 square feet
Seattle, WA - Raw Mill On Py 3011
Run 3 | .4
L 219.3
Y 68.2
AH@ 1.9020
%C0; 24.5
%60, 5.5
96N, +%CO 70
Bs 0.076
My 32.14
M, 31.07
Ps 30.08
viscosity = 207.23
cyclone flow rate Q, 0.5351 ft3/min
pressure head needed AH 0.5567 inches h2o
AH at 50 less ts 0.6487
AH at 50 more 0.4830
nozzle diameter (guess) 0.2260
nozzle velocity V, 32.0163
Vi 17.4384
Vimax 33.2428
Ap min 0.0812
Ap max 0.2949
sample time 120 calculated actual actual
number points 12  sample sample elapsed
Ap sqrthp time time time
i2 0.118 0.344 t1 ) 9.56 9.50 2.50
11 0.132 0.363 t2 - 10.02 10.00 19.50
10 0.137 0.370 10.28 10.25 29.75
9 0.125 0.354 9.84 9.75 39.50
8 0.138 0.371 10.31 10.25 49.75
7 0.140 0.374 10.39 10.50 60.25
6 0.105 0.324 9.00 9,00 69.25
S 0.129 0.359 2.98 10.00 79.25
4 0.140 0.374 10.39 10.50 89.75
3 0.120 0.346 9.62 2.50 99.25
2 0.135 0.367 10,20 10.25 109.50
1 0.140 0.374 10.39 10.50 120.00
average* 0.13 0.360 120.1
[P = 10.00025]
STRO1511 21 AcC€5Mboo200
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VALID RESULTS, INC.: EPA Method 201A - PM-10 Air Fmissions Test Data

Seattle, WA - Raw M:ll On

Client: Ash Grove Cementll Equipment Material D# Cal Date Value Impinger Weight Gain Net Charge
Date; 5/19/01 Nozzle 316 55 6mm-A 5/19/01 D= 0.226 # Vfinal | Vinitial Gain Solution
Operator: T. Prevol Pitot Tube: 31655 72A 4/15/01 G= 0.84 1 675.4 609.3 66.1 DI B0
Plant Location: Seattle, WA]| Stack TC: 31655 72A 4715/ | Ye= 0.9975 2 696.2 695.1 11 DI H0
Source: Main Stack Outle Meter: Nutech #2 | 11/24/00 AH®@= 1.9020 3 512.9 511.8 1.1 emply
Fuel Type: Mixed Filter: Glass Fiber | VRZ'179 4 658.3 650.5 7.8 Silica Gel
Load Rating: >90% Probe Liner: Quartz Glass
Barometric Pressure (..): 30.10 Standard Temperatare (T,g): 68 Stack Oxygen (%C,): 58 Impinger Water Weight Gain = 68.3
Stack Diameter (D). 156.0 Standard Pressure (P,q): 2697  |Stack Carbon Dioxide (%CO,x 243 |Silica Gel Weight Gain = 2
Test Run & 1 Stack Static Pressure (P 041 |Stack Moisture (%H;0). 744
PortID & Fitot Tube Stack Temp. Meter Temp.
Point # Time: Meter Value: AP °F Ta-in T - out AH VAP CFM
NE5 0.0 235.000 - 0.110 208 65 65 0.47 0.3317 0.19
NE3 100 238427 0.129 209 66 64 047 0.3592 019
NE2 200 242 150 0.135 210 69 66 047 0.3674 0.19
SE5 30.0 245.978 0120 207 71 65 0.47 0.3464 0.19
SE3 40.0 249693 0.128 209 72 65 047 0.3578 0.19
SE2 50.0 253497 0.130 210 74 66 047 0.3606 019
SW5 60.0 257.251 0.109 208 74 66 047 0.3302 0.19
SwW3 70.0 260.773 0.130 209 69 65 047 0.3606 0.19
5wz 80.0 264.591 0.135 210 69 65 047 0.3674 0.19
Nws 920.0 268.487 0.100 209 68 65 047 0.3162 0.19
NW3 100.0 271.864 0119 209 69 65 047 0.3450 0.19
Nw2 110.0 275.588 0.120 210 68 63 047 0.3464 019
1200 279.302
Averages 1200 44302 <209.0> <67.3> <(.47> <0.349> <0.1%
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VALID RESULTS, INC.: EPA Method 201A - PM-10 Air Emissions Test Data

Seattle, WA - Raw Mill On

Client: Ash Grove Cement|l Equipment Material ID# Cal Date Value Impinger Weight Gain Net Charge
Date: 5/19/01] Nozzle 316 S5 6mm-A 5/19/0t D= 0.226 & Viinal | Vinitial Gain Solution
Operator: T. Prevol] Pitot Tube; 316 55 72A 4/15/01 G= 0.84 1 620.5 564.1 56.4 DI HO
Plant Location: Seattle, WA|| Stack TC: 316 S5 72A 4/15/01 Y= 0.9975 2 613.2 612.5 0.7 DI 5,0
Source: Main Stack Qutlet] Meter: Nutech #2 11/24/00 AH®e= 1.9020 3 476.2 476.1 0.1 empty
Fuél Type: Mixed Filter: Glass Fiber | VR2"186 4 634.8 624.3 105 Silica Gel
Load Rating; >90% Probe Liner: Quartz Glass
Barometric Pressure (P,,.): 30.12 Standard Temperature (T.): 68 Stack Oxygen (%0y): - 57 Impinger Weight Gain = 572
Stack Equiv. Diameter (D,): 156.0 Standard Pressure (P,,): 20.02  |Stack Carbon Dioxide (%CO,): 245 [Silica Gel Weight Gain= 105
Test Run #: 2 Stack Static Pressure (P, -0.39 Stack Moisture (% H0): 6.64
PortID & Pitot Tube | Stack Temp. Meter Temp.
Point £ Time: | Meter Value: AP °F Ty -in Ty, - out AH VAP | CFM
NE5 - 0.0 280.884 0.109 210 75 72 0.48 0.3302 0.19
NE3 10.0 284.421 0.121 212 75 73 0.48 0.3479 0.19
NE2 20.0 288.228 0.123 212 78 75 0.48 0.3507 0.19
SE5 30.0 292.023 0.116 213 81 75 048 0.3406 0.19
SE3 40.0 295.802 0.140 214 86 77 (.48 0.3742 0.19
" SE2 50.0 299.774 0.132 214 85 76 0.48 0.3633 0:19
SW5 60.0 303.632 0.110 214 81 77 0.48 0.3317 0.19
SW3 70.0 307.136 0.140 215 77 75 0.48 0.3742 0.19
swz2 80.0 311.114 0.130 216 75 74 0.48 0.3606 0.19
NwW5 90.0 314.973 0.110 213 74 71 0.48 0.3317 0.19
NW3 100.0 318.538 0.125 214 74 71 0.48 0.353 | 0.19
Nw?2 110.0 322.298 0.130 215 73 71 |- 048 0:3606 0.19
120.0 326.136 '
Averages 120.0 45.252 <213.5> <75.9> <(1.48> <(.352> | <0.19>
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VALID RESULTS, INC.: EPA Method 201A - PM-10 Air Emissions Test Data

Seattle, WA - Raw Mill On

Client: Ash Grove Cement}] Equipment Material ID# Cal Date Value Impinger Weight Gain Net Charge
Date: 5/19/01]] Nozzle 316 S5 6mm-A 5/19/01 D, = 0.226 ¥ Viinal | Vinitial Gain Solution
Operator: T. Prevol| Pitot Tube: | 3165S 72A 4/15/01 G= 0.84 1 661.6 599.0 62.6 DI HO
Plant Location: Seattle, WA|| Stack TC: 31685 72A 4/15/01 Yo= 0.9975 2 657.7 655.5 2.2 Dt HO
Source: Main Stack Cutlet| Meter: Nutech #2 | 11/24/00 AH®= 1.9020 3 496.2 496.4 0.2 empty
Fuel Type: Mixed Filter: Glass Fiber | VR2"187 4 670.6 656.6 14.0 Silica Gel
Load Rating; >90% Probe Liner: Quartz Glass
Barometric Pressure (P,,): 3011 Standard Temperature (T..): 68 Stack Oxygen (% O;): 55 Total Impinger Water Weight Gain= ~ 64.6
Stack Equiv. Diameter (D,): 156.0 Standard Pressure (P,): 29.92  [Stack Carbon Dioxide (%COy): 245  |Total Silica Gel Weight Gain = 14
Test Run #: 2 Stack Static Pressure (Poq.): -0.40 Stack Moisture (%HO): 7.60
PortID & Pitot Tube {Stack Temp. Meter Temp.
Point # Time: |Meter Value:| AP °F Ta-in T - out AH VAP CFM
NE5 0.0 326.986 0.118 218 65 61 0.48 0.3435 0.19
NE3 10.0 330.381 0.132 220 66 65 0.48 0.3633 0.19
NE2 20.0 334.102 0.137 220 69 66 0.48 0.3701 0.19
SE5 30.0 337.906 0.125 218 74 68 048 0.3536 0.19
SE3 40.0 341.574 0.138 - 220 73 68 0.48 0.3715 | 0.19
SE2 50.0 345.398 0.140 220 71 68 048 0.3742 019
SW5 60.0 349.309 0.105 - 219 £9 68 0.48 0.3240 0.19
SW3 70.0 352.693 0.129 22] 69 |68 " 048 0.3592 0.19
SW2 80.0 356.441 0.140 220 69 69 0.48 0.3742 0.19
NWS5 90.0 360.386 0.120 218 70 69 0.48 0.3464 0.19
NW3 100.0 363.977 0.135 219 68 68 0.48 0.3674 0.19
NW2 110.0 367.823 0.140 219 68 . 68 0.48 0.3742 0.19
] 120.0 371.751
Averages 120.0 44765 <219.3> <68.2> <0.48> <0.360> | <0.19>




VALID RESULTS, INC.: PM-10 Emission Rate Calculation Form

Client: Valid Results, Inc. Standard Temperature: 528 °Rankine
Operator: T.Preve Standard Pressure: 29.92 inches mercury
Plant Location:  Seattle, WA Pitot Tube Coefficient (C)): 0.84 dimensionless
Source: Main Stack Outlet Meter Coefficient (Y,): 0.9975 dimensionless
Control Equip: Baghouse Stack Diameter: 156.0 inches
Permit Limits: N/A Stack Outlet Area (A,): 132.733 square feet
Seattle, WA - Raw Mill Off Pouc 29.81
Runi Pitasc 0.35
: L 425.8
tm 70.3
AH@ 1.9020
%CO; 23.2
%0z - 74
%N, +%CO 69.4
B 0.0664
Mg 32.01
M, 31.08
Ps 29.78
viscosity = 265.96
cyclone flow rate Q, © 0.7448 ft3/min
pressure head needed AH 0.6410 inches h2o
AH at 50 less ts 0.7200
AH at 50 more . 0.5743
nozzle diameter (guess) 0.2260
nozzle velocity V, 44,5632
Vevin 25.4827
Vma 46,9011
Ap min 0.1316
Ap max 0.4458
sample time 120 calculated actual actual
number points 12 sample sample elapsed
ap sqrtAp time time time
12 0120 0.346 t1 9.58 2.50 9.50
11 0.125 0.354 t2 9.80 10.00 19.50
10 0139 0.373 10.33 10.25 29.75
9 0128 0.358 9.91 10.00 39,75
8 0138 0.371 1027 1025 50.00
-7 0141 - 0.375 1038 10.25 60.25
6 0119 0.345 2.55 9.50 69.75
5 013 0.361 10.00 10.00 79.75
4 0140 0.374 10.36 10.50 90.25
3 0110 0.332 9.19 9.25 99.50
2 0.138 0.371 10.27 10.25 109.75
1 0.141 0.375 10.38 10.50 120.25
average* 0.13 0.361 120.0
[Pse - 10.00015|
STRO1511 25 AGC¥%iboo204
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VALID RESULTS, INC.: PM-10 Emission Rate Calculation Form

Client: Valid Results, Inc. Standard Temperature: 528 °Rankine
Operator: T. Prevo Standard Pressure: 29.92 inches mercury
Plant Location: Seattte, WA Pitot Tube Coefficient (C): 0.84 dimensionless
Source: Main Stack Qutlet Meter Coefficient (Y,): 0.9975 dimensionless
Control Equip: Baghouse Stack Diameter: 156.0 inches
Permit Limits: N/A Stack Outlet Area (A,): 132733 squate feet
Seattle, WA - Raw Mill Off P, 29.80
Run 2 Pasic -0.35
A 4341
T 70.8
AH@ 1.9020
%0, 22.8
. %0, 7.1
%N, +%CO 70.1
Bus 0.0598
My 31.93
My 31.10
Ps 29.77
viscosity = 268.64
cyclone flow rate Q, 0.7543 ft3/min
pressure head needed AH 0.6532 inches h2o
AH at 50 less ts 0.7329
AH at 50 more 0.5859
nozzle diameter (guess) 0.2260
hozzle velocity V, 451316
Vinin 25.8444
Vinax 47.5191
Ap min 0.1342
Ap max 0.4535
sample time 120 calculated actual actual
number points 12 sample sample elapsed
Ap sqrtip time time time
12 0.129 0.359 11 9.50 9.50 9.50
11 0.149 0.386 t2 10.21 10.25 19.75
10 0.151 0.3892 10.29 10.25 30.00
a 0.125 0.354 9.37 9.50 39.50
8 0.150 0.387 10.24 10.25 49.75
7 0.155 0.394 10.43 10.50 60.25
6 0.130 0.361 9.55 9.50 69.75
5 0.159 0.399 10.56 10.50 80.25
4 0.165 0.406 10.74 10.75 91,00
3 0.119 0.345 2.13 9.00 100.00
2 0.135 0.367 9.71 9.75 109.75
1 0.155 0.394 10.43 10.50 120.25
average* 0.14 0.378 120.2
[P0 = 10.00023|
STRO1511 26 AGC%iboo205
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VALID RESULTS, INC.: PM-10 Emission Rate Calculation Form

Client: Valid Results, Inc. Standard Temperature: 528 “Rankine
Operator: T. Prevo Standard Pressure: 29.92 inches mercury
Plant Location: Seattle, WA Pitot Tube Coefficient (C,): 084 dimensionless
Source: Main Stack Qutlet Meter Coefficient (Y} 0.9975 dimensionless
Control Equip: Baghouse Stack Diameter: 15%.0 inches
Permit Limits; N/A Stack Outlet Area (A.): 132733 square feet
Seattle, WA - Raw Mill Off P, 29.72
Run 3 Pyy.sie 0.24
t 445.6
Tm 76.5
AH® 1.9020
%C0; 22.7
%0, 7.4
%N,-+956C0O 69.9
Bus 0.0696
Ma 31.93
My 30.96
P; 29.70
viscosity = 271.33
cyclone flow rate Qg 0.7663 ft3/min
pressure head needed AH 0.6491 inches h2o
AH at 50 less ts 0.7272
4AH at 50 more 0.5830
nozzle diameter (guess) 0.2260
nozzle velocity V, 45.8496
Vi 26.3368
Vinax 48,3189
Ap min 0.1366
Ap max 0.4598
sample time 120 calculated actual actual
number points 12 sample sample elapsed
Ap sqrtap time time time
12 0.109 0.330 11 9.32 9.25 9.25
11 0.125 0.354 t2 10.00 10.00 19.25
10 0.132 0.363 10.25 10.25 29.50
9 0.115 0.339 9.57 9.50 39.00
8 0.135 0.367 10.36 10.25 49.25
7 0.140 0.374 10.56 10.50 59.75
6 0119 0.345 9.74 9.75 69.50
5 0.129 0.359 10.14 10.25 79.75
4 0,125 0.354 10.00 10.00 89.75
3 0.115 0.239 9.57 9.50 99.25
2 0.128 0.358 10.11 10.00 109.25
1 0.130 ) 0.361 10.20 10.25 119.50
average* 0.13] - - 0.354 112.8
[Po - 10.00004
1930
STRO1511 27 acC¥iboo206
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VALID RESULTS, INC.: EPA Method 201A - PM-10 Air Emissions Test Data

Seattle, WA - Raw Mill Off

Client: Ash Grove Cement| Equipment Material ID# Cal Date Value Impinger Weight Gain Net Charge
Date: 5/15/01 Nozzle 316 55 6mm-A 5/15/01 Dn= 0.226 # Viinal | Vinitial Gain Solution
Operator: T. Prevol| Pitot Tube: 31655 72A 4/25/01 = 0.84 1 6754 609.3 66.1 DI B0
Plant Location: Seattle, WA |l Stack TC: 31658 724 4/25/01 Ye= 0.9975 2 696.2 695.1 1.1 DI H,O
Source: Main Stack Qutlet] Meter: Nutech #2 | 11/24/00 AH®@®= 1.9020 3 512.9 511.8 11 empty
Fuel Type: Mixed Filter: Glass Fiber |VR2"176 4 658.3 650.5 7.8 Silica Gel
Load Rating; >90% Probe Liner: Quartz Glass
Barometric Fressure (Poay: 29.81 Standard Temperature (T, 68 Stack Oxygen (%0, 74 Impinger Water Weight Gain = 68.3
Stack Dhameter (D,) 156.0 Standard Pressure (Py.): 26.97  |Stack Carbon Dioxide (%C0y): 232 |Silica Gel Weight Gain = 78
Test Run #: 1 Stack Static Pressure (P -0.35 Stack Moisture (%H,O): 6.64
PortID & Pitot Tube | Stack Temp. Meter Temp.
Point # Time: | Meter Value: AP °F Tm-in T..- out AH VAP CFM
NES 0.0 75.173 0.120 420.0 65 64 0.60 0.3464 0.24
NE3 10.0 79.561 0.125 425.0 68 65 0.60 0.3536 0.24
NE2 200 83.732 0.139 425.0 69 &7 0.60 0.3728 0.24
SE5 300 87.006 0.128 428.0 70 68 060 0.3578 0.24
SE3 40.0 92144 0.138 4270 72 69 0.60 0.3715 0.24
SE2 50.0 96.429 0.141 4230 74 69 0.60 0.3755 0.24
SW5 60.0 100.778 0.119 4250 75 69 0.60 0.3450 0.24
SW3 70.0 104.776 0.130 4290 75 71 0.60 0.3606 0.24
Sw2 80.0 108.977 0.140 4290 74 70 0.60 0.3742 0.24
Nw5 90.0 113.398 0.110 423.0 73 71 0.60 0.3317 0.24
NW3 1000 117.344 0138 - 427.0 72 72 060 03715 024
Nw2 110.0 121.635 0.141 4290 74 70 "0.60 0.3755 0.24
120.0 126.042
Averages 1200 50.869 <425.8> <70.3> <0.60> <0.361> <0.24>
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VALID RESULTS, INC.: EPA Method 201A - PM-10 Air Emissions Test Data

Seattle, WA - Raw Mill Off

Client: Ash Grove Cementf| Equipment Material ID# Cal Date Value Impinger Weight Gain Net Charge
Date: 5/15/01 Nozzle 31655 6mm-A 5/15/01 D= 0.226 # Vfinal | Vinitial Gain Solution
Operator: T. Prevo)| Pitot Tube: 316 55 7ZA 4/25/01 = 0.84 1 620.5 564.1 56.4 DI BO
Flant Location: Seattle, WA ]| Stack TC: 31655 72A 4/25/01 Ye= 0.9975 2 613.2 612.5 07 DI HO
Source: Main Stack Qutlet] Meter: Nutech £2 11/24/00 AH@= 1.9020 3 476.2 476.1 0.1 empty
Fuel Type: Mixed Filter: Glass Fiber VR2"177 4 634.8 624.3 10.5 Silica Gel
Load Rating: >9%0% Probe Liner: Quartz Glass ‘
Barometric Pressure (P,.): 29.80 Standard Temperature (T,,): &8 Stack Oxygen (%0, 7.1 Impinger Weight Gain = 57.2
Stack Equiv. Diameter (D, 156.0  |Standard Pressure (P,,): 2992 |Stack Carbon Dioxide (7 COp: 228  [Silica Gel Weight Gain= 105
Test Run #: 2 Stack Static Pressure (P -0.35 Stack Moisture (%H,O): 508
PortiD & Pitot Tube | Stack Temp. Meter Temp.
Point # Time: | Meter Value: AP °F Ta-in Tem - out AH VAP CFM
NE5 0.0 129.654 0.129 431 65 64 0.60 03592 | 024
NE3 10.0 133.709 0.149 435 65 65 ’ 0.60 0.3860 | 024
NE2 20.0 138.002 0.151 436 66 65 0.60 0.3886 0.24
SE5 30.0 142.269 0.125 431 65 - 65 0.60 0.3536 0.24
SE3 40.0 146.274 0.150 434 68 . 67 0.60 0.3873 0.24
SE2 50.0 150.567 0.155 435 72 70 0.60 0.2937 0.24
SW5 60.0 154.938 0.130 433 69 69 0.60 0.3606 0.24
SW3 70.0 158.944 0.159 436 74 72 0.60 0.3987 0.24
SwW2 80.0 163.336 0.165 436 76 74 0.60 0.4062 024
Nw5 90.0 167.863 0.119 432 79 75 0.60 0.3450 | 024
NW3 100.0 171761 0.135 435 80 75 0.60 0.3674 0.24
NWw2 110.0 175.873 0.155 435 83 76 0.60 0.3937 0.24
120.0 180.282 ‘
Averages 120.0 50.628 <434.1> <70.8> <0.60> <0.378> | <0.24>
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VALID RESUT.,TS, INC.: EPA Method 201A - PM-10 Air Emissions Test Data

Seattle, WA - Raw Mill Off

Client: Ash Grove Cement]] Equipment Material ID# Cal Date Value Impinger Weight Gain Net Charge
Date: 5/15/01}f Nozzle 31655 6mm-A 5/15/01 D, = 0.226 # | Vfinal | Vinitial Gain | Solution
Operator: T. Prevo|| Pitot Tube: 316 55 72A 4/25/01 G= 0.84 1 661.6 599.0 62.6 DI HO
Plant Location: Seattle, WA [| Stack TC: 316 SS 72A 4/25/01 Ye= 0.9975 2 657.7 655.5 2.2 DI HO
Source: Main Stack Outlet]|  Meter: Nutech #2| 11/24/00 AH@= 1.9020 3 496.2 496.4 0.2 empty
Fuel Type: Mixed Filter: Glass Fiber | VR2"178 4 670.6 656.6 14.0 Silica Gel
Load Rating: >90%  |Probe Liner: Quartz Glass
Barometric Pressure (P 2972  [Standard Temperature (T...): 68 Stack Oxygen (%0,): 74  |Total Impinger Water Weight Gain=  64.6
Stack Equiv. Diameter (D,: 156.0 Standard Pressure (P,): 2692  [Stack Carbon Dioxide (%COyp: 227 Total Silica Gel Weight Gain = 14
Test Run #: 3 Stack Static Pressure (P,,.o): -0.24 Stack Moisture (%F,0): 6.96
PortID & Pitot Tube | Stack Temp. Meter Temp.
Point # Time: | Meter Value: AP °R Ta-in T - outt AH VAP CEM
NE5 0.0 182.214 0.109 441 73 71 0.61 0.3302 0.24
NE3 100 186.128 0.125 445 74 72 061 0.3536 0.24
NE2 20.0 190.283 0.132 446 75 74 0.61 0.3633 0.24
SES5 300 194.592 0.115 443 77 76 0.61 0.3391 0.24
SE3 40.0 198.717 0.135 447 80 75 0.61 0.3674 0.24
SE2 '50.0 208.023 0.140 448 84 75 0.61 0.3742 0.24
SW5 60.0 207.476 0.119 442 86 75 061 0.3450 0.24
SW3 70.0 211.643 0.129 447 80 75 ‘0.61 0.3592. 0.24
SW2 80.0 216.972 0.125 47 79 76 0.61 0.3536 0.24
Nwb 90.0 220.896 0.115 443 78 75 0.61 0.3391 0.24
NW3 100.0 224273 0.128 448 82 74 0.61 0.3578 0.24
Nwz2 110.0 228.511 0.130 - 450 78 . 72 0.61 0.3606 0.24
120.0 232.882 ,
Averages 120.0 50.668 <445.6> <76,5> <(.61> <0.354> <0.24>
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VALID RESULTS, INC.: PM-2.5 Emission Rate Calculation Form

Client: Valid Results, Inc.
Operaton: T. Prevo

Plant Location: Seattle, WA
Source: Main Stack Outlet

Control Equip:  Baghouse
Permit Limits: N/A

Seattle, WA - Raw Mill On
Run 3

Prar
Flh‘(
i

T

AHE
%C0;

%0,
%N,+2%C0
By

My

My

P

viscosity =

cyclone flow rate Qs jaczisn

cyclone flow rate Qs (4s.3162)

9
RE<3162
RE>=3162

pressure head needed 6Hl<31 62

Standard Temperature:
Standard Pressure:
Pitot Tube Coefficient {(C):
Meter Coefficient (Ya):
Stack Diameter:

Stack Outlet Area (A):

AHat 50 less &5

AH at 50 more

pressure head needed AH >=3162

11
-0.4
219.3

67.6
1.9348
24.5

5.5

70
0.0758
3z.14
31.07
36.08
203,9191

0.4592 ft3/min

1.1822
1.0725
2676.795
6891.349

0.4167 inches h2o

0.4856
0.3616

2.7622 inches h2o

120 calculated

AH at 50 less ts 3.2185

&H at 50 mere 2.3964

nozzle grameter (guess) 0.2020

nozzle velocity V, 34,3916

Vi RE<3162 20,7955

Vinax RE<3162 36.8240

Vi RE>-3162 13.4394

Vinas Re»=3162 33.6189

Ap min RE<3162 0.1154|

Ap max RE<3162 0.3619

Ap min 0.0482

Ap max 0.8016
sample time

number points 12
Ap sqrtip

12 0.140 0.374 ti
11 0.129 0.359 t2

10 0.105 0.324
2] 0.140 0.374
8 0.135 0.367
7 0.120 0.346
3] 0.127 - 0.356
5 0.132 0.363
4 0.118 0.344
3 0.140 0.374
2 0.138 0.371
1 0.125 0.354
average* 0359

IDSG RE<3162 = 250025'

33

sample
time:
10.42
10.00-
9.03
10.42
10.22
9.64
9.92
19.11
9.58
10.42
10.34
9.86

120.0

&
=7

H-

3

=
2
el
&

actual
sample
time
10.50
10.00
9.00
10.50
10.258
8.75
10.00
10.00
9.50
10.50
10.25
9.75

°Rankine

inches mercury

dimensionless
dimensionless
inches
siuare feet

actual
elapsed
time
10.50
20.50
29.50
40.00
50.25
60.00
70.00
80.00
89.50
100.00
110.25
120.00

AGCé%ﬁ%‘[OOﬂ 0
S$4000653
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VALID RESULTS, INC.: PM-25 Emission Rate Calculation Form

Client: Valid Resulls, Inc. Standard Temperature;
Operator: T.Prevo Standard Pressure:
Plant Location: Seatde, WA Pitot Tube Coefficdent (C,):
Source: Main Stack Outlet Meter Coefficient (Y,):
Control Equip: Baghouse Stack Diameter:
Permit Limits: N/A Stack Outlet Area (A):
Seattte, WA - Raw Mill On Prar 30.10
Runi Praic 0.41
t 209
tn 63,7
AHe@ 1.9348
%CO; 24.3
0z 5.8
%N+%CO 69,9
B 0.073
My 3212
My 31.10
Py 30.13
viscosity = 201.7041
eyclone flow rate Qs caca1sy) 0.4498 ft3/min
cyclone flow rate Qs (43162 1.1624
D50 2.5 33186.2499
D50 C4 2.5003
Cr 1.0710
c 1.0710
RE<3162 Z2698.683
RE>=3162 6974.098
D50 C4 RE 2.5003
prassure head needed AH <3162 0.4130 inches h2o
&H at 50 less ts 0.4824
AH at 50 more 0.3575
pressure head needed AH >=3162 2.7579 inches h2o
AH at 80 less ts 3.2214
AH at 50 mere 2.3876
nozzle diameter (guess) 0.2020
nozzle velecity V, 33.6876
Vimin RE<2162 20.2874
Vinax RE<3162 36.0230
Vimnfg>-3162 12.7578
Vinax RE==3162 32,8242
Ap min RE<3162 0.1118
|Ap max RE<3162 0.3525
Ap min 0.0442
Ap max 0.2927
sample ime 120 calkculated
number points 12 sample
Ap sqrtAp time
12 0.135 0.367 t1 10.52
11 0.130 0.361 12 10.35
10 0.109 0.330 9.48
2 0.120 0.346 9.92
B 0.119 0.345 9.89
7 0.100 0.316 2.06
€ 0.135 0.367 10,52
5 0.129 0.359 10.22
4 0.110 0.332 2952
3 0.130 0.361 10.35
r4 0.128 0.358 10.28
1 0.120 0.346 9.92
average* 0.349 1201
|Dso RE<3lez = 2.50035|

32

= [ k0
EER

=
& 5
=

—
d
=
=

z
&

actual
sample
time
10.50
10.25
9.50
10.00
10.00
9.00
10.50
10.25
9.50
10.25
10.25
10.00

°Rankine
inches mercury
dimensionless
dimensionless
inches
sfuare feet

actual
elapsed
time
10.50
20,75
30.25
40.25
50.25
59.25
69.75
80.00
89.50
99.75
110.00
120.00

AGC%%%IO&OOH 1

54000654



VALID RESULTS, INC.: PM-25Emission Rate Calculation Form

Client: Valid Results, Inc. Standard Temperature; 528 °Rankine
Cperator: T. Prevo Standard Pressure: 2992 inches mercury
Plant Location: Seattle, WA Pitot Tube Coefficient (Cp: 0.54 dimensionless
Source: - Main Stack Outlet Meter Coeffident (Y,): 0.9566 dimensionless
Control Equip: Baghouse Stack Diameter: 1560 inches
Permit Limits: N/A Stack Qutlet Area (AJ): 132.733 square fest
Seattle, WA - Raw Mill On Poar 3010
Runl Prue -0.41
t 209
tn 63.7
LH@ 1.9348
%COz 24.3
%60 5.8
%N436C0 69.9
Bus 0.073
Ma 3212
My 31.10
Ps 30.07
viscosity = 201.7041
cyclone flow rate Qs ta<2162) 0.4503 ft3/min
cyctone flow rate Qs (s.-3162) 1.1632
D50 2.5 33146.2974
D50 C4 2.5002
cr 1.0712
o4 1.0712
RE<3162 2696.203
RE>=3162 6965,000
D50 C4 RE 2.5002
pressure head needed AH <3162 04122 inches h2o
AH at 50 tess ts 0.4815
AH at 50 more 0.3569
pressure head needed AH >=3162 2.7507 inches h2o
AH at 50 less ts 3.2130
OH at 50 mere 2.3814
nozzle diameter (guess) 0.2020
nozzle velocity ¥V, 337250
Vinnsga62 20.3194
Ve RE<3162 36,0684
Voo pE=231627 12.8201
Vinax RE»a3162 32.8728
Ap min RE<3162 0.1119
Ap max RE«<3162 0.3527
Ap min 0.0446
Hp max 0.2930
sample time 120 calculated actual actual
number points 12 sample sample elapsed
Ap sqrtip time time time
12 0.135 0.367 11 10.52 10.50 10.50
11 0.130 0.361 t2 10,35 10.25 20.75
10 0.109 0.330 9.46 9.50 30.25
b ] 0.120 0.346 9.92 10,00 40.25
8 0.119 0.345 9.89 10.00 50.25
7 0.100 0.316 9.06 9.00 59.25
[ 0.135 0.367 10,52 10.50 69.75
S 0.129 0.359 10.29 10.25 80.00
4 0.110 0.332 9.52 9,50 89.50
3 0.130 0.361 10.35 10.25 99.75
2 0.128 0.358 10.26 10.25 110.00
1 0.120 0.346 9.92 10.00 120.00
average* 0.349 12041

[CeoREITEZ = 2.50023]

10/2/01
STRO1511 31 AGCS2M000212
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-  VALID RESULTS, INC.: EPA Method 201A" - PM-2.5 Air Emissions Test Data
Seattle, WA - Raw Mill On
Client: Ash Grove Cement]| Equipment Material 1D3 Cal Date Value Impinger Weight Cain Net Charge
Date: 5/19/01 Nozzle 316 55 Snun-A 5/19/01 D.= 0.202 # Viinal | Vinitial Gain Solution
Operator: T. Prevo|| Pitot Tube: 316 S5 72A 4/15/01 G= 0.84 1 7277 | 6724 55.3 P HO
Plant Location: Seattle, WA|| Stack TC: 316 55 72A 4/15/01 Y= 0.9566 2 687.5 685.2 2.3 NITo
Source: Main Stack Qultlet] Meter: Nutech 1| 11/24/00 AH@= 1.9345 3 5425 5427 0.2 empty
Fuel Type: Natural Cas Filter: Glass Fiber |VR2°183 4 757.3 7521 52 | SilicaGel
Load Rating: >90% Probe Liner: Quartz Class
arometric Pressure (Pu.): 30.10 Standard Temperature (T..): 48 Stack Oxygen (%0): 5.8 Linpinger Water Weight Gain = 57.4
Stack Diameter (L,): 156.0 Standard Pressure (P, 2092  [Slack Carbon Dioxide (%.CO,): 243 |Silica Gel Weight Gain = 52
Test Run #: 1 Stack Static Pressure (Puu): 041 |Stack Mosture {(oH Ok 775
PortID & Pitot Tube | Stack Temp. Meter Temp.
&2 Point # Time: Meter Value: AP °F Tw-1n To-out AH VAP CFM
NE& 0.0 904.281 0.135 210 66 64 0.36 0.2674 0.14
NE4 10.0 907.856 0.130 209 63 61 0.36 0.3606 0.14
NEZ 20.0 AR P 0109 208 63 60 0.36 0.3302 0.14
SE6 300 914.125 0.120 210 68 66 .36 0.3464 0.14
SE4 40.0 917.398 0.119 209 65 63 (.36 0.3450 (.14
SE2 50.0 920.553 0.100 209 66 63 0.36 0.3162 0.14
SWé6 60.0 923 486 0335 210 65 61 0.36 0.3674 0.14
SW4 7.0 926.783 0.12% 209 68 69 0.36 0.3592 0.14
5W2 80.0 930.071 0.110 208 67 62 0.36 0.3317 0.14
NWé 90.0 933.158 0.120 210 66 62 0.36 0.3606 014~
NW4 100.0 936.475 0.128 209 63 59 .36 0.3578 0.14
NW2 1100 939.828 0120 207 61 58 0.36 0.3464 0.14
1200 943.112
| Averages 1200 28.831 <2090k <63.7> <f). 365 <(.349> <0.14=
)
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VALID RESULTS, INC.: EPA Method 201A* - PM-2.5 Air Emissions Test Data

Seattle, WA - Raw Mill On

Client: Ash Grove Cement|| Equipment Material 1D# Cal Date Value Impinger Weight Gain Net Charge
Date: 5/19/0 Nozzle 31655 Smm-A 5/19/0 D,= 0.202 i Vfinal { Vinitial Gain Solution
Operator: T. Prevol| Pitot Tube: 31685 72A 4/15/01 = 0.84 1 654.1 597.8 56.3 DI RO
Plant Location: Seattle, WA|| Stack TC: 316 S5 724 4/15/01 Y,= 0.9566 2 590.5 591.4 0.9 DI HO
Source: Main Stack Cutlet Meter: Nutech #1 11/24/00 AH@= 1.9348 3 5209 521.2 0.3 empty
Fuel Type: Natural G Filter: Glass Fiber | VR2"184 4 729.0 7258 3.2 Silica Gel
Load Rating: >90% Probe Liner: Quartz Glass
Barometric Pressure (Pyy): 30.12 Standard Temperature (T, 68 Stack Oxygen (%0,): 57 Impinger Weight Gain = 55.1
Stack Equiv. Diameter (D,): 156.0 Standard Pressure (P.q): 2992  |Stack Carbon Dioxide (%CO,): 245  |Silica Gel Weight Gain = 3.2
Test Run #: 2 Stack Static Pressure (P,.): 039 Stack Moisture (% H,0): 6.82
PortID & Pitot Tube | Stack Temp. Meter Temp.
Point # Time: | Meter Value: AP °F Tn-in Ty - out AH VAP CFM
NE6 0.0 945.068 0.130 216 71 69 0.36 0.3606 0.14
NE4 10.0 948.511 0.140 215 72 67 0.36 0.3742 0.14
NE2 20.0 951.958 0.110 214 74 71 0.36 0.3317 0.14
SE6 30.0 955.127 0.130 215 71 70 0.36 0.3606 0.14
SE4 40.0 958.514 0.125 214 77 73 0.36 0.3536 0.14
SE2 50.0 961.793 0.110 213 76 75 0.36 0.3317 0.14
SWeé 60.0 964.918 0.123 212 78 75 0.36 0.3507 0.14
SW4 70.0 968.196 0.121 212 76 75 0.36 0.3479 0.14
SW2 80.0 971.462 0.100 210 76 79 0.36 0.3302 0.14
NWe 90.0 974.557 0.132 214 82 75 0.36 0.3633 0.14
NW4 100.0 977.878 0.140 214 80 75 0.36 0.3742 0.14
NwW2 1100 981.262 0.116 213 79 76 (.36 0.3406 0.14
120.0 984,447
Averages 120.0 30.379 <213.5> <74.7> <0.36> <(0.352> |<0.14>
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VALID RESULTS, INC.: EPA Method 201A* - PM-2.5 Air Emissions Test Data

Seattle, WA - Raw Mill On

Client: Ash Grove Cement|| Equipment Material ID# Cai Date Value Impinger Weight Gain Net Charge
Date: 5/19/01) Nozzle 316 55 Smm-A 5/19/01 D, = 0.202 # Viinal { Vinitial Gain Solution
Operator: T. Prevoll Pitot Tube: 316 55 72A 4/15/01 = 0.84 1 693.8 631.3 62.5 bI HO
Plart Location; Seattle, WAf Stack TC: 31685 72A 4/15/01 Y= 0.9566 2 613.4 614.8 -1.4 DI HO
Source: Main Stack Qutle Meter: Nutech #1| 11/24/00 AH@= 1.9348. 3 478.8 477.4 14 empty
Fuel Type: Natural Ga Filter: Glass Fiber | VR2"185 4 734.2 729.9 4.3 Silica Gel
Load Rating; >90%  {Probe Liner: Quartz Glass
Barometric Pressure (Pp.): 30.11 Standard Temperature (T,): 68 Stack Oxygen (%0,): 55 Total Impinger Water Weight Gain= _ 62.5
Stack Equiv. Diameter (D,): 156.0  |Standard Pressure (P,g): 2690  |Stack Carbon Dioxide (% L0y 245  |Total Silica Gel Weight Gain = T 43
Test Run #: a Stack Static Pressure (P} <040 Stack Moisture (%H,0): 758
PortID & Pitot Tube | Stack Temp. Meter Temp. ‘
Point # Time: | Meter Value: AP °F T -in Ty - out AH VAP CFM
NE6& 0.0 985.630 0.140 220 65 64 0.37 0.3742 0.14
NE4 10.0 989.153 0.129 221 67 64 0.37 0.3592 0.14
NE2 20.0 992.431 0.105 219 69 66 0.37 0.3240 0.14
SE6 30.0 995.417 0.140 219 69 69 037 0.3742 0.14
SE4 40.0 998.879 0.135 219 72 70 0.37 0.3674 0.14
SE2 50.0 1002.278 0.120 218 72 70 0.37 0.3464 0.14
5W6 60.0 1005.497 0.127 220 69 65 0.37 0.3564 0.14
SW4 70.0 1008.799 0.132 220 68 64 0.37 0.3633 . 0.14
SWz2 80.0 1012.131 0.118 218 69 65 0.37 0.3435 0.14
NWeé 20.0 1015.276 0.140 220 68 65 0.37 0.3742 0.14
Nw4 100.0 1018.752 0.138 220 68 65 0.37 0.3715 0.14
NWwW2 110.0 1022171 0.125 218 68 71 0.37 0.3536 0.14
120.0 1025421
Averages 120.0 30791 <219.3> <67.6> <0.37> <0359 | <0.14>




VALID RESULTS, INC.: PM-2.5 Emission Rate Calculation Form

Client: Valid Results, Inc. Standard Tem perature; 528 °Rankine
Operator: T. Preve Standard Pressure; 29.92 inches mercury
Plant Location: Seattle, WA Pitot Tube Coeffident (C,): 0.54 dimensionless
Source: Main Stack Outtet Meter Coeffident (Y, 0.9566 dimensionless
Control Fquip:  Baghouse Stack Diameter: 156.000 inches
Permit Limits: NfA Stack Qutlet Area (A, 1R.733 square feet
Seattle, WA - Raw Mill Off Prg, 20.81
Runl Prose -0.35
L 485.8
tn 63.8
HHS 1.9348
%COz 23.2
%0, 7.4
$%Nz+96C0 §9.4
Bus 0.089
My 32.01
M. 30.76
Ps 29.78 -
viscasity = 273.1478
cyclone flow rate Qs (31623 0.7402 ft3/min
cyclone flow rate Qs (4..3162) 1.7647
D50 2.5 40667.6532
D50 C4 2.5002
Cr 1.1163
c t.1164
RE<3162 2267.654
RE>=3162 5406.281
D50 C4 RE 2.5003
pressure head needed AH <3162 0.5313 inches h2o
AH at 50 less ts 0.5923
AH at 50 more 0.4793
t
pressure head needed AH >=3162 3.0198 inches h2o
AH at 50 less ts 3.3664
AH at 50 mare 2.7242
nozzle diamater {guess) 0.2020
nozzle velocity V, 55.4370
Vmnre3162 357263
Vinax RE<3162 60.6898
Vrin ke>=3162 29.1405
Vinex RE= 3162 57.0415
&Ap min RE<3162 0.2398
PE max RE<3162 0.6215
Ap min 0.1595
Ap max 0.6112
sample time 120
nuimber points - 12
Ap sqrtip
12 0.140 0374 t1
1 0.130 0.367 t2
10 0118 0.345
9 Q.141 0.375
0.138 0.371
7 0110 0.332
6 2.1392 0.373
5 0.125 0.354
4 0.120 0.346
3 0.141 0.375
2 0.138 0.371
1 0.128 0.358
average® 0.361
o NE<3T0Z - 2.50017|
STRO1511 37 Act¥éRhooo216

$4000659



VALID RESULTS, INC.: PM-2.5 Emission Rate Calculation Form

Client: Valid Results, Inc. Standard Temperature: 528 ) “Rankine
Operator: T. Prevo Standard Pressure: .92 inches mercury
Plant Location: Seattle, WA Fitot Tube Coefficient (C): 084 ,  dimensionless
Source: Main Stack Quilet Meter Coefficient (Y, 0. dimensionless
Control Equip: Baghouse Stack Diameter: 000 inches
Permit Limits: N/A Stack Outlet Area (A,): 132733 square feet
Seattle, WA - Raw Mill OFf Poar 29.50
Run 2 Pre -0.35
t 434.1
tn 68.5
AHe 1.9348
%C0, 22.8
%0, 7.1
96N+ %00 70.1
Bus 0.0888
Hy 31.93
M, 30.69
Py 29.77
viscosity = 259.2193
cyclone flow rate Q; (a6 0.6835 ft3/min
cyclone flow rate Qs (asamsay - 1.6492
C 1.1075
RE<3162 2327.955
RE>=3162 5617.064
pressure head needed AH <3162 0.5102 inches h2o
AH at 50 less ts 0.5725
AH at 50 more 0.4576
pressure head needed AH >=3162 2.9707 inches h2o
AH at 50 less ts 3.3330
AH at 5O more 2.6643
nozzle diameter (guess) 0.2020
nozzle velocity V, 51.1905
Vi recaie 32,7241
Vi <3162 55.8599
Vi Re>=3162 26.1802
Vimax RE>=3162 52.3285
Ap min RE<3162 0.2122
Ap max RE<3162 0.6185
Ap min 0.1358
Ap max 0.5428
sample time 120
number points 12
ap sqrtap
12 0.165 0.406 t1
11 0.159 0.399 2
10 0.130 0,381
9 0.155 0,384
8 0,135 0.367
7 0.118 0.345
3] 0,151 0,389
S 0,149 0.386
4 0.128 0.359
3 0.155 0,394
2 0.150 0,387
1 Q.125 0.354
average* 0.14 0.378
Dso RE<3162 = 2.40982|
STRO1511 %8 CER
AGCS2M000217

$4000660



VALID RESULTS, INC.: PM-2.5 Emission Rate Calculation Form

Client: Valid Resulls, Inc, Standard Temperature: 528 °Rankine
Operater: T. Prevo Standard Pressure; 2952 inches mercury
Plant Location: Seatile, WA Pitot Tube Coefficient (C,): 0.84 dimensionless
Source; Main Stack Gutlet Meter Coefficient (Y.): 0.5566 dimensionless
Controt Equip:  Baghouse Stack Diameter: 156.000 inches
Permit Limits:  N/A Stack Outlet Area (A 132.733 square feet
Seattle, WA - Raw Mill Off Prur 29.72
Run3 Prse 074
t 445.6
tn 725
AHEe 1.9348
%C0; . 227
%0, 7.4
HN+%6C0 9.9
B 0.0925
Ma - - 3103
M, 30.64
Py 29.77
viscosity = . 262.1555
cyclone flow rate Qs acaiaz) 0.6964 ft3/min
cyclone flow rate Qg (4>=a3162) 1.6751
' - c 1.1095
RE<3162 2311.770
RE>=3162 5560.664
pressure head needed AH <3162 0.5174 inches h2o
AH 3t 50 less ts 0.5796
aH at 50 more 0.4647
pressure head needed AH »>=3162 -2.2936 inches h2o
AHat 50 less ts 3.3537
AH at 50 more 2.6885
nozzle diameter (guess) 0.2020
nozzle velocity V, 52.1566
Vinin kE<3162 33.4163
Vinax Re<ansz 56.9596
Vi 223162 26.8806
Vina k> =3162 53.4128
Ap min RE<3162 0.2182
Ap max RE<3162 0.6338
Ap min d.1412
Ap max 0.5574
sample time 120
number points 12
Ap sqrtip
12 0.125 0.354 t1
11 0.129 0.359 t2
10 2119 0.345
9 2.130 0.361
8 0.128 : 0.3%8
7 0.115 0.339
5 0.132 0.263
5 0.125 0.354
4 0.108 0.330
3 0.140 0.374
4 0.135 0.367
1 0.115 0.339
average* 0.125 0.354
IDm RE<3162 = Z.SOOﬂ
STRO1511 % Accé¥RiBbo21s

$4000661
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VALID RESULTS, INC.: EPA Method 201A* - PM-2.5 Air Emissions Test Data

Seattle, WA - Raw Mill Off

Client: Ash Grove Cement] Equipment Material ID# Cal Date Value Impinger Weight Gain Net Charge
Date: 5/15/01 Nozzle 31655 émm-A 5/15/01 D,= 0.202 # Vfinal | Vinitial Gain Solution
Operator: T. Prevo]| Pitot Tube: 316 55 72A 4/25/01 = 0.84 1 704.4 630.6 73.8 DI B0
Plant Location: Seattle, WA[| Stack TC: . 31655 72A 4/25/01 Yq= 0.9566 2 647.8 639.0 8.8 DI HO
Source: Main Stack Cutle Meter: Nutech #1 | 11/24/00 AH®= 1.9348 3 479.0 478.4 0.6 empty
Fuel Type: Natural Gas| Filter: Glass Fiber |VR2"180 4 688.7 685.9 2.8 Silica Gel
Load Rating; >90% Probe Liner: Quartz Class
Barometric Pressure (P 29.81 Standard Temperature (1 ,,): 68 Stack Oxygen (70w 7.4 Impinger Water Weight Gain = 832
Stack Dhameter (D,): 156.0 Standard Pressure (P,q): 2997  [Stack Carbon Dioxide (%COy: 239 Silica Gel Weight Gain = 2.8
Test Run #- 1 Stack Static Pressure (Faguo: 035 [Stack Moisture (%HO) 201
PortID & Pitot Tube | Stack Temp. Meter Temp.

Point # Time: | Meter Value: AP °F Tn-in T - out AH VAP CFM

SW2 0.0 758.874 0.140 489 64 60 045 0.3742 0.17

SW3 10.0 762.367 0.130 489 63 61 045 0.3606 0.17

SW5 20.0 765.817 0.119 485 64 63 0.45 0.3450 0.17

Nw2 30.0 769.203 0.141 489 63 62 045 0.3755 0.17

NW3 40.0 773.208 0.138 487 65 63 045 0.3715 0.17

NW5 50.0 776.742 0.110 483 66 63 045 0.3317 0.17

NE2 60.0 780.077 0.139 485 66 62 0.45 0.3728 0.17

NE3 70.0 783.79%4 0125 485 66 63 045 0.3536 0.17

NE5 80.0 787.292 0.120 480 67 62 0.45 0.3464 0.17

SE2 90.0 790727 0.141 488 66 63 0.45 03755 |- Q17

SE3 100.0 794549 0.138 487 66 64 045 0.3715 017

SE5 110.0 798.256 0.128 483 66 63 0.45 0.3578 0.17

120.0 801.882 ‘ :
Averages 120.0 43.008 <485.8> <63.8> <0.45> <0.361> <0.17>
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VALID RESULTS, INC.: EPA Method 201A* - PM-2.5 Air Emissions Test Data

Seattle, WA - Raw Mill Off

Client: Ash Grove Cement|f Equipment Material ID# Cal Date Value Impinger Weight Gain Net Charge
Date: 5/15/01f Nozze 3165S 6mm-A 5/15/01 D= 0.202 # Vfinal | Vinitial Gain Solution
Operator: T. Prevol| Fitot Tube: 31655 72A 4/25/01 = 0.84 1 708.7 640.7 68.0 DI H,O
Plant Location: Seattle, WA Stack TC: 316 55 T2A 4/25/01 Ye= 0.9566 2 717.6 703.1 14.5 DI H.0
Source: Main Stack Qutlet Meter: Nutech #1 1/28/98 AH@= 1.9248 3 478.8 4784 04 ermpty
Fuel Type: Natural Gas| Filter: Glass Fiber | VR2"181 4 664.9 655.8 9.1 Silica Gel
Load Rating: >90% Probe Liner: Quartz Glass
Barometric Pressure (Ppu): 29 80 Standard Temperature (T,,): 68 Stack Oxygen (%0y): 71 Impinger Weight Gain = 829
Stack Equiv. Diameter (D,): 156.0 Standard Pressure (Ppy): 79.92  [Stack Carbon Dioxide (%L 05 228  |Silica Gel Weight Gain= o1
Test Run #: P Stack Static Pressure (P.0: 0.35 Stack Moisture (%H,0): 8.88
PortID & Pitot Tube | Stack Temp. Meter Temp.
Point # ‘Time: | Meter Value: AP °F Tg-in T - out AH VAP | CFM
Sw2 0.0 804.866 0.165 436 61 60 : 0.51 0.4062 0.20
SW3 10.0 808.027 0.159 436 64 61 0.51 0.3987 0.20
SW5 20.0 813.083 0.130 433 68 60 0.51 0.3606 0.20
Nw2 30.0 816.769 0.155 435 69 62 0.51 0.3937 0.20
NW3 40.0 820.836 0.135 435 72 68 0.51 0.3674 0.20
NW5 50.0 824.631 0.119 432 69 67 0.51 0.3450 0.20
NE2 60.0 828.089 0.151 436 73 69 0.51 0.3886 0.20
NE2 76.0 832.057 0.149 435 71 69 _ 0.51 0.3860 0.20
NE5 80.0 836.031 0.129 431 74 72 0.51 0.3592 0.20
SE2 90.0 839.738 0.155 435 72 70 0.51 0.3937 0.20
SE3 100.0 843.824 0.150 434 75 72 0.51 0.3873 0.20
SE5 110.0 847.813 0.125 431 74 71 0.51 0.3536 0.20 -
120.0 851.471
Averages 120.0 '46.605 <434.1> <68.5> <0.51> <0.378> [ <0.20>
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VALID RESULTS, INC.: EPA Method 201A." - PM-2.5 Air Emissions Test Data

Seattle, WA - Raw Mill Off

Client: Ash Grove Cement| Equipment Material ID# Cal Date Value Impinger Weight Gain Net Charge
Date: 5/15/01] Nozzle 316 S5 6mm-A 5/15/01 D,= 0.202 & Viinal | Vinitial Gain Solution
Operator: T. Prevol| Pitot Tube: 31655 724 4/25/01 C.= 0.84 1 752.7 675.5 772 DI HO
Plant Location: Seattle, WA| Stack TC: 316 S5 72A 4/25/01 Y= 0.9566 2 591.6 580.7 10.9 DI HO
Source: Main Stack Outlet| Meter: Nutech #1 1/28/98 AH@= 1.9348 3 497.3 496.6 0.7 empty
Fuel Type: Natural Gas Filter: Glass Fiber | VR2"182 -4 692.3 685.7 6.6 Silica Gel
Load Rating; >90% Probe Liner: Quartz Glass
Barometric Pressure (Pr.): 29.72  [Standard Temperature (T.o): 68  [Stack Oxygen (%O, 74  |Total Impinger Water Weight Gain=  88.8
Stack Equiv. Diameter (D,): 156.0  [Standard Pressure (P,,): 2992 |Stack Carbon Diexide (% CO,): 227 |Total Silica Gel Weight Gain = T 66
Test Run, #: 3 Stack Static Pressure (P o0+ 0.74 Stack Moisture (%H,0): 9.25
PortID & Pitot Tube | Stack Temp. Meter Temp.
Point 4 Time: |Meter Value: AP °F T -in Tn - out AH VAP CFM
SW2 0.0 852.688 0.125 447 73 71 0.52 0.3536 0.20
5W3 10.0 856.619 0.129 47 74 .72 0.52 0.3592 0.20
SW5 20.0 B860.4% 0.119 442 73 71 0.52 0.3450 0.20
Nw2 30.0 864.312 0.130 450 74 7 0.52 0.3606 0.20
NwW3 40.0 868.343 0.128 448 74 72 0.52 0.3578 0.20
NW5 500 872.214 0.115 443 74 C72 0.52 0.3391 0.20
NE2 60.0 875.899 0.132 446 75 72 0.52 0.3633 0.20
NE3 70.0 879.932 0.125 445 75 74 0.52 0.3536 0.20
NE5 80.0 883.842 0.109 441 77 i 75 -0.52 0.3302. 0.20
SE2 90.0 887.496 0.140 448 74 68 0.52 0.3742 0.20
SE3 100.0 891.543 0.135 447 74 66 0.52 0.3674 0.20
SES 110.0 895.656 0.115 443 73 67 '0.52 0.3391 0.20
120.0 899.412 '
Averages 120.0 46.724 <445.6> <72.5> <0.52> <0.354> | <0.20>




APPENDIX C
CALIBRATIONS
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VALID RESULTS, INC.: Pitot Tube Calibration

Date: \(I;,«{‘o (-
Operator: Tifad s10°
Pitot Tube ID: F32z A
' <10°
= 5°
<5°
flow
A
=1/8"
=1/32"
A
D=  Q.380 " 105D,<P<150'D,
y o '
D, ‘ B Py Py= 0- ‘{B{

A | \/ | ,PA =PB
: : P, —’__[:
‘ PA = 0«“‘8{
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VALID RESULTS, INC.: Type-K Stack Thermocouple Calibration

Date: 1’,2{{ o}
Operator: T 1. Hwo
Reference Thermometer: Hy
Barometric Pressure:
Thermocouple #  Identification  Reference Point TC Reading Ref Therm Reading Difference % Difference
°F F
Ice Water X 20 7 0.2
12 A Stack Boiling Water 219 21 T < o2
’ Boiling Oil 233 334 v/ o5
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DRY GAS METER CALIBRATION USING CRITICAL ORIFICES

1]
1) Select three critical corifices to cafibrate the dry gas metsy.
2) Recond barometric prassure befora and after cebmton procedute,
3} Run at maximum atteinable vacuum {open cosrse valve, close fine valve),

for period of 5 minutes minkmum for large orifice up to 106 minutes for smaliest orfice.
4) Record readings In cutiined boxes befow, other columns are automatically calculated,

ENVIRONMENTAL SUPPLY COMPANY

INITIAL FINAL AVG (P}
paTE:| 112100 METER SERIAL#| _ BoeSS SAROMETRIC PRESSURE {in Hg): 2069 IF ¥ VARIATION EXCEEDS 2.00%,
METER PART & Nut CRITICAL ORIFICE $ET SERIAL % 1504 . ) ORIFICE SHOULD BE RECALIBRATED
K TESTED TEMPERATURES °F ELAPSED
| FACTOR { VACUUNM DGM READINGS (FT%) AMBIENT| DGMINLET | DGMOUTLET| DGM TIME {WIN) DGM aH (1) @ =) Y dHe
|omc: s! RUN# ! (ava) | anng INITIAL r FINAL NET (V) BITIAL FINAL| MITIAL FINAL] AvG 2] (inH0) V. (2TD} Vo (STDY v VARATION %) @@ VAR
1 D.9417 15 8720 984.254 12254 80 52 52 54 48 50,25 1000 49 127408 122645 0.5628 1.966¢
u“ 2 0.544 15 984.254 096538 2.2 59 &2 as | as 42 1000 4.9 127083 122183 0.9502 1.0872
3 D097 5 996.533 1,008,800 12278 59 52 52 48 a8 49 10.00 4.9 127052 12276 09504 1.9674
: , : AVG = 0.9604 n.08 1.0869 o
1 D.8084 b oo 220378 10378 58 52 52 53 48 50.75 10.00 A% A0T435 0.5858 0.9853 18874
e 1 2 0.8084 18 820.378 2T 10.402 55 52 L3 as 47 4 1000 280 108074 10.5755 09785 1470
3 0.8081 18 830778 341809 LIRF] ] 51 50 47 45 485 1100 3.60 14.5058 105448 0.M47 19611
AVG = 0.0585 o211 19488 2.0
1 [X 1= 8520 B50.064 7884 58 52 51 45 A 43 10.00 21 82588 7.0533 0.9830 1.9580
23 2 08085 18 855984 887.944 7.080 59 5t 50 44 45 475 0.00 21t 22833 45T 0.9562 1.9037
3 08095 12 8E7.044 87594 7980 58 50 48 45 a4 48,75 1000 21t 8.2958 757 0.9578 1.9885
AVGE 0.560 0.04 1.0627 .00
USING THE CRITICAL ORIFICES AS CALIBRATION STANDARDS:;
The following equations are used to calculate the standard voll of air passed through the DGM, Vg,
(std), and the critical orifice, Vg (std), and the DGM calibration factor, Y, These equations are AVERAGE DRY GAS METER CALIBRATION FACTOR, ¥=
Average Delta H &

1} Vaistd)= K Va Pyg* 138 = Net volume of gas sampia passad through DGM, coimeciad to standard conditions
Tu Ky = 17.84 R, Hy (Englisk), 03858 *Kimm Ha (Mebic)
Tm® Abaciule DGM avy. temperature (R - English, °K - Metric)

@) V(std)= eV T. = Volume of gas sample passed through the critical orifics, comected to standand conditions
Tua = Absolute ambiant temperature ("R - English, 'K - Matric) '
K'= Average K factor from Criticul Oriflcs Callbration

) ¥= V (std) = DGEM callbration factor
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DRY GAS METER CALIBRATION USING CRITICAL ORIFICES

1) Seectthres criical orifices to calibrate the dry gas motar,
2) Recond barometric pressure before and after ceNbration procadure.
3) Run st maximum attsinabls vacutim (open coarse valve, closa fine valve),
for period of 5 minutes mirimum for iarge arifice up to 10 minutes for smallest orfice.
4) Record readings in outlined boxas baiow, other columns are automaticaly calcutated.

INITIAL FINAL AVG (Po)
DATE:| 142400 METER SERIAL#:| _ moss BAROMETRIC PRESSURE {in Hg): 2069 I¥ Y VARIATION EXCEEDS 2.00%,
METER PART#:|__Nut i CRITICAL ORIFICE SET SERIAL #; 1504 ' ) QRIFICE SHOULD BE RECALIBRATED
Ly TESTED TEMPERATURES *F ELAPSED
FACTOR | VACUUM DGM READINGS (FT*) AMBIENT| DGM INLET | DGMOUTLET| DGM TIME (MIN) DGM AH L) @ ] Y aHe
‘ DRIFIC‘I‘I RUNW | (AVG) fin Ha) INITIAL FINAL L NET (V.} INITIAL FINAL|SHITIAL FINAL| AVG e {in W0} Va {3TD} V. (3T Y VARIATION (%} aHEp VAR
0.8081 18 £40.0 Lr- B0y ) 10375 54 52 52 53 A8 Sa.75 40,00 p.1. ] 10.7435 5958 0.9853 10374
an 08081 18 byt ] B30.778 10,402 55 52 5 A8 AT 4 1000 a8 10.8074 105755 0.9785 19470
0.0081 18 B3.TTE 1809 21 58 51 50 A7 A5 485 1200 1.5 11.5058 10.5443 o7 1.9611
AVG = 0.9585 [ ] 1.9488 o
0.6085 18 B52.0 B59.984 7.064 58 52 51 45 a“ 4 1000 2% 8.2588 7.953% 09530 1.9580
n 0.B085 12 250088 867.54d T.080 59 3] 50 L. 45 415 10.00 211 2833 70457 09582 1.9637
0,0095 13 7.4 875.924 7.880 59 s0 | an 45 A4 48.75 * 40,00 211 82958 757 09578 1.9865
AVG = 0380 033 1.9627 Qikir]
D.A545 20 o120 PIT.008 S.008 58 a9 a8 A4 45 ans 10.00 14 82213 5.9307 08533 1.6028
7 04545 20 917.8988 923.903 5907 5 A3 47 a5 L) 48 10.00 1.4 8.2285 50250 0.9513 4.9043
04545 2 em 92084 591 59 &7 47 “ 44 a55 10,00 1.4 52284 5.9250 09513 1.9062
' AVG = 0.95457 -0.50 1.0031 004
AVERAGE DRY GAS METER CALIBRATION FACTOR, Y =
Average Deka Hig =
(1} Valstdie K Vo P (AHM38) = Net volume of gas sample passed through DGM, comected to standand conditons
Ta Ky = 7.84 "RAn. Hg (English}, 0.3458 *K/mm Hg (Metric)
Ta= Absoluta DGM wvp. temparatore ("R - English, K - Matric)
Pig 8
2) Ve(std)= K SQRT(Tyy Volume of gas swnple passed through the critical orifice, comacted to stendard conditions
) Tuee = Absolule ambient lamparaturs ("R - English, 'K - Mabic)
K'= Avorage IC factor from Criticl Ovifios Calibrabtion
3 Ye V. = DGM callbration factor
¥, (5td)




0.9000¥S

L0/2/0}
LZZ000NZSOOV

LLSLOHLS

DRY GAS METER CALIBRATION USING CRITICAL ORIFICES

1) Selectthrea critical crifices to callbrate the dry gas meter.
2) Record baromatric prassura before and after calibration procaduns.
3] Run at maximum attaineble vaaium {open coarse valve, close fine valve),

for pericd of 5 minutes minkmum for large orifice up to 10 minutes for smallest orfice.
4) Recort readings in outlined boxes beiow, other columns ane autormatically calculated.

BITIAL FINAL AVG (P}
DATE:] 14210 METER SERMAL®:|  BoBSS BAROMETRIC PRESSURE (in Hg): 2088 IFY VARIATION EXCEEDS 2.00%,
METER PART#:|  Nut#1 CRITICAL ORIFICE SET SERIALW:| 1301 Orifce#2Pbar 2099 2090 29.99 ORIFICE SHOULD BE RECALIBRATED
K TESTED TEMPERATURES *F ELAPSED
FACTOR | VACUUM DGM READINGS {FT) | AMBIENT! DGMINLET | DGMOUTLET | DGM TIME {(MIN} OGM aH [3)] @ o] Y HE
| olunc:cl RUNM | (ave) | anmig | BUTIAL ANAL I MET (V) INITIAL FINAL| INITIAL FINAL| AvG ] inH:0) Va (37D} Va (STD) ¥ VARATION (%)  oHE VAR
08085 1 3520 859,964 7.004 52 52 | s “ 4= 11000 Z44 £.2558 7.9507 LRG0 18507
n 0.5005 18 255.984 BET.044 7.980 50 5 50 L] A5 475 10.00 211 L2805 7.9430 0.9592 1.9544
0.6095 18 BE7.044 LX) 7.980 50 s0 | 48 | a5 | a4 | anrs 10.00 21 928 7.0430 08578 1.9672
AVG 0.960 o.s 1.9634 0.08
4545 20 a2 $17.996 5008 58 4 | 42| 4 | a5 485 A0 0 8202 50287 08538 18995
17 04545 i) 917.90% snom £007 58 a8 | ar ! a5 | & 48 40.00 1.0 82084 53230 o951 19040
04545 0 g2%.903 920.984 5.00 58 &7 | 7| M} m 55 1a.00 11 B.2z283 S 0.0513 1.9060
AVG = 095197 L5 1.9038 0.00
03174 2 23800 B2 204 4,204 58 4% 4B 4B 48 4175 10.00 0.548 43887 41538 0.9533% 1.8427
2 0374 2 242.204 848413 4200 & | ar| | as ans 10.00 0.547 44048 44755 09479 1.8514
0.374 22 sieAt: 950,635 4z 81 a7 | a7 | a5 | as *® 10.00 0.548 a42m 41m1s 0.9432 1.9633
. AvGE (Y] .56 1.8525 008
AVERAGE DRY GAS METER CALIBRATION F.o.cron.v- 19086
Average Delta HE} »
(1) Va{std)= Ky Vo _ Pyt 3. © = Netvaume of gas sample passed through DGM, comected to standard conditions
Tu : K= 17.84 "Rin, H (Enghish), 03558 "KAnm Hp (Matric)
Tm= Absoluts DGM svy. tamparature ("R - English, %€ - Metric)
P8
2 V.(std)= K T = Volume of gas sample passed twough the critical orifice, earracied to standand condiions
. “Tows * Abuciute mmblent temparature ('R - English, K - Metric) :
K'= Average i factor fom Critics! Ovifice Callbration
@ Ym Ve (xtd’ = DGM enlibration tactor
Vy, (std)
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DRY GAS METER CALIBRATION USING CRITICAL ORIFICES

1) Select three criteal orfficés ta callbrate the dry gas metar.
2) Record barometric pressuns before and after callbration procedurs.

3) Run at maxitmum attainable vacuum (open coarse velve, closa fine valva),

for paitod of § minutes mirimum for targe erfice up to 10 minutes for smallest ordfice.
4) Record readings In cutiined boxes below, other colurmns are automatically calculated.

INITIAL FIMAL AVG (P}
OATE:| 1472400 METER SERMAL ;| sons7 BAROMETRIC PRESSURE (in Hg): 20875 IFY VARIATION EXCEEDS 2.00%,
METER PART #:| Nux 42 CRITICAL ORIFICE SET SERAL#: 1304 ORIFICE SHOULD BE RECALIBRATED
[ TESTED JEMPERATURES °F ELAPSED
FACTOR | VACULUM DGM READINGS [FT) AMBIENT| DGMINLET | DGMOUTLET | DGM TIME (MIN) DGM AH 4] [F4) &1} Y dHE
I omﬂcsgl RUN # AVG) (InHg HNTIAL I FINAL I NET (Vo) INITIAL FINAL| BITIAL FINAL] AvVa 3] {In H 0} Vu {STD} Ve (STD) Y VARIATION (%) H@ VAR
aangs 20 28t.0 209,937 137 b ) .1 2 [ -] w15 10.00 215 7.8800 7.880 0.9083 1.0008
n 0.6005 F. ] 269.137 b i) s 77 n .14 2 B 10.00 215 7.9153 7,880 0.0930 19159
06085 20 Frodii] 285400 2434 7 5 87 2 52 845 10.00 218 roig7 7880 0.0028 178
B AVG= 1.8940 002 1.0145 .04
DASAE n 2060 3.o57 8057 7 ko) 88 8t 3] ” 10,00 1.8 5.9088 5.8831 0.8955 19753
17 04545 x 302 057 I0R 8 5,064 o | 1 a8 st 7 375 10.00 (X 5.8847 58557 0.0824 1.8099
04345 2 308118 334,162 044 " L] as 52 83 7] .00 148 5.HT54 5.0011 0.8078 1.8854
AVG= 18955 X 1.0045 (1]
03178 »n 318.0 220.73m any ki ) -] .7} -] 2 78 10,00 0558 41154 4.0898 09937 1.5300
12 0.5974 n 320738 324477 4239 . ] ] .7} n 1] 13 10.00 0.550 4118 40808 0.92930 18309
0374 -] 124477 3WTIE 4220 78 84 .2 [ -] ] <31 10.00 0.559 4118 40003 © 0.9830 1.8508
’ ’ ANGs  Dos? a1 18308 2.05
AVERAGE DRY GAS METER CALIBRATION FACTOR, Y= 0.9942
Aversge Dea HR =
N Va(sd= K Ve _ P+ EX = Net vauma of nas sample passad through DGM, corracted o standand condtions
Ta Ky ® $7.84°RAn. Hy (English), 03858 “K/mm Hg (Mebric)
T = Absciute DOM avyg. tamparaturs ('R = Engiish, "% - Metric)
Pue . .
{2} Veistd)= K Tama = Yolume of gas sample passed through the critcal orffice, comected to standard condions.
Tuw = Absciute ablient temperaturs (R - Enghsh, °K - Matric)
i'n Average IC factor from Critical Orifice Calibration .
[=)] Y= V. {std = DGM calibraiion factor
Vi (std)
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DRY GAS METER CALIBRATION USING CRITICAL ORIFICES

1} Ssjectthreo oritical crifices to calibrate the dry gas meter. ° ! )
2) Record barometric pressure before and after callbration procedune,
3} Run &t maximum attainable vacsum (open conrse vaive, close fina valve),
for pefiod of 5 minutes minimum for large orifice up to 10 minutes for smallest orifice,
4} Record madings in outiined boxes below, other columns mre sutomatically calculated.

622000 EHOV

¢.9000¥S

) INITIAL FINAL AVG {Pho} }
DATE:| 142400 METER SERIAL#:| _ soasy BAROMETRIC PRESSURE (in Hp): m m 27t IFY VARIATION EXCEEDS 2.00%,
METER PART #:| Mot 92 CRITICAL ORIFICE SET SERIAL #; 1301 ORIFICE SHOULD BE RECALIBRATED
K TESTED TEMPERATURES *F - | ELAPSED .
FACTOR | VACUUM DGM READINGS (FT) AMBIENT| DGMMLET | DGMOUTLET | DGM TIME (MIN) DG AH (U] 2 ) Y
ORIFICE#| RUN# | (AVG) | (nMg) INITIAL FINAL l NET (V) | | MITIAL FINAL]INITIAL FINAL] AVG B {in H:0) Va{STO} | Va(STD) Y VARIATION (%)  oH@
1 0.8084 17 220.0 230,885 10865 % s 27 38 a7 BS 10,00 an 103283 10.3529 1.0053 10042
30 2 0.8021 17 230.865 249,353 10623 75 87 2 7 21 8025 1000 75 10.2888 103829 1.00872 T 19048
3 0.8081 17 244.353 252,044 10.601 hed 92 [ ] ] [:] 7] 10.00 175 102503 e 1.010 1.9025
AVG = 1.0082 0,90 1.9071
1 0.8095 20 ¢ 2610 260,137 iy w 0.} 89 8 »2 BR7S 10.00 215 T.0458 7.3185 0.9063 1.9205
- z 0.8005 20 289.137 207.275 8 el 20 87 2 82 | LI 10,00 245 7.89748 78185 0.9030 1.4266
3 0.8085 20 Fred il 285,409 B34 w 87 7 82 ” S " 100 215 r.8752 78185 0.9925 1.9287
AVG w 0.9930 £.53 1.9253
1 B.A545 22 298.0 102057 8057 75 78 88 ) 1] L1 10.00 148 5573 58508 0.9055 18087
17 2 DAS4S 22 302057 308,118 [T ] ™ 25 ] 3] .+] 75 40,008 248 5.0622 58033 0.9934 - 1.9003
3 TAS45 22 308448 314,962 B.044 i 88 85 B2 B3 M 10,00 118 58431 52207 0.9675 1.8962
AVG ™ 0.0955 £.57 1.8854
AVERAGE DRY GAS METER CALIBRATION FACTOR, Y =
Avarage Delta HE =
{1} Vaistd)= K V. Py {AHI12.6) = Nat volume of gas sampla passed through DGM, cormected to standard conditions
Te Ky = 17.84 "Rfin. Hg (English), D.3858 "Kimm Hg (Melric)
T = Absciute DGM avp. temparature (R - English, K - Metric)
Py ®
@ Veistd)= K SQRT( T Volume of gas sample passec through the crifical orifice, comectad to stardard condiions
. Tew = Absolute amblan temparature ('R - English, .- Mebric)
. K= Average K factor from Critical Orifice Cafibration
@ Y= __ Vpistd) = DGM calibration factor

Va {std}



€19000¥S

LISLOYLS

IS

0£2000NTSEDV

DRY GAS METER CALIBRATION USING CRITICAL ORIFICES

1) Selectthrea critical ortfices to callbrate tha dry gas meter
2) Recond barometric prassune befora and after callbration procedure.

3) Run et maximum attainable vacyum (open coarse vaive, closs fine valve},

for petiod of S minutes minimum for large orifice up to 10 minttes for smalest orfics.
4) Recond readings in outlined boxes below, cther columns are automatically calcuiated.

INITIAL FINAL AVG [Puy)
DATE:] 1124000 METER SERIAL #: BAROMETRIC FRESSURE {in Hg): 2095 IF ¥ VARIATION EXCEEDS 2.00%,
METER PART #:| Nt w2 CRITICAL ORIFICE SET SERIAL #: : ) DRIFICE SHOULD BE RECALIBRATED
K TESTED TEMPERATURES °F ELAPSED
FACTOR [ VACUUM DGM READINGS {FT%) AMBIENT| DGMINLET | DGNM OUTLEY | Dom TIME (MIN) DGM aH m @ <] Y He
| ORIEICE ,| oune | wvey | gnng BATAL | FINAL NET (v.) INTAL FINALl AL AnaL|  ave Py o) Va(STD} | VolsTD) v varaToN )| mig VAR
00417 18 41530 185.206 12208 L] T2 75 70 72 7225 40.00 515 123385 1226682 0.5943 14,9628
u 08447 1® 185985 177564 12208 fa s !l n nIs 10,00 545 128388 122430 0.5626 10648
os7 18 177,564 185,977 2313 71 || n ] ns 100 515 122028 12.24% 0.9984 1.9500
: : NG 0.0859 040 19595 0.04
1 08081 m. 220.0 280885 10.585 75 ] 57 | e | 87 | w8s 10.00 A7S 4110 104887 1.0054 18085
M 2 08081 17 230,885 244.353 0088 75 87 2 | 14 tal 9,25 1000 3.75 10.3892 104087 4.0082 418893
a 0.9081 17 241.353 252.044 0.4 7 922 | |l m [ 82 40.00 875 ELT 104472 10114 1,8880
AVG = 1.0082 an 10918 0,03
. . Y x 1.9051
1 B8095 20 261.0 200.137 137 n s0 | 89 | #s | s | ma7s 10.00 215 7.9087 7.8797 0.9963
n 2 0.8005 20 280,187 M5 183 el 80 | 87 | ®m | m2 | Bs 000 295 79351 r.8797 0.9630 19912
3 0.0005 20 TS 285.400 i34 el 37 | av | =2 | 82 s 1000 245 78084 1897 0.0028 sz
AVG u 0.9840 0.51 1.0097 4.1
USING THE CRITICAL ORIFICES AS CALIBRATION STANDARDS:
The following equations are used to calculate the | of air p through the DGM, Vi,
(std), and the criticel orifice, V, (std), snd the DGM calibration factor, Y. These equations are AVERAGE DRY GAS METER CALIBRATION FACTOR, Y = : .
Averags Deka H@ =

= Net volume of gas sample passed through DGM, comected to standard conditions
Ki = 17.64 *Rfin. Hy (EngRch), 0.3858 "K/mm Hg (Metric)
To= Absoiute DGM svy. temparaturs ('R ~ English, *K - Melric)

Tars = Absctute smblent temparaturs (R - English, 'K - Metric)
K'= Averzge K factar from Critical Ortfice Callbration.

{f}  Va(std)= KV, __ P+ {sHM
Ta
(B Valstd)e KV T
M Y= Vo (std) = DGM callbration factor

Ve (std)

= Volumeof gas sample passed through the citcal m,madndto stenderd condifions
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VALID RESULTS, INC.: EPA Method 2 - Volumetric Flow Rate Field Data Sheet /¢*

Client: . woss? |Barometric Pressure (Po.): 32, /&2 Pitot Tube Coeff. (C.): 0.84
Date: 5-79- &/ ' Standard Temperature (t,.): 68| % Oxygen (%Cy):
Operator: o, #. . Standard Pressure (P,,.): 29.92|% Carbon Dioxide (%CO,):
Location: S’ﬂwf . Stack Static Pressure (Puw): ¢ g, ¢/¢ |Moisture Content (%H,O):
Source: grg .y S7gck FudZe 7 [Fuel Type: Rmon) syred Stack Diameter (D,\D,):
KM Runf |/ Time: jo1%p - Load Rating: %0%  [Pre-Test Pitot Tube Leak Check: ¢
v PortID# | Point # % Stack Port Probe Cyclonic | Pitot Tube | Stack Temp.
O Inside Diam. Depth Marks |Zero Angle] (AP) {t)°F VAP
M-E. / BEEA 212
z ¢l 0.135 2/0
3 ﬂo- 29 ze?
# o120 209
5 S llo tog
4 ﬂ-a- o0 209
__2.EL ! 0135 2 1o
2 »|2. I3C 2.0
3 fdo. 128 ze?
vd 2.139 209
5 A (2L X zod .
4 0.0%9 1ol
S/, } 0. 140 /0
7 A0 135 0
3 '._1». o | 209
o 0.12% | /0
5 e|0.109 | 228
A 000 leos
M, 4 30 |2lO
0 {5. lzeo | 2/0
1 Jde. 119 | 209
v 1S | 2oE
b3 8|lp. JOO 209
¢ 2.0%0 | 200
<Average> | Post-Test Pitot Tube Leak Check: R R
Molecular Weight Wet (MW,) = ({0.44%(%COy) + 0.32%(%0y) + 0.28%(%CO + %N,))*(IOO—%H,O) +0.18%(%H;0))
MW, = Ibsflb-mole
Stack Gas Velocity (V) = (85.49*C,*(VAPY(V{(t, + 460}/ ((Poy + Patasc/ 13.6)"MW,)))
V.= feet per second
Corrected Stack Gas Volumetric Flow Rate _(Q,(m,,) = (60*((100-%H,0)/ 1000*V * A (1,0 + 460)/ (1, + 460))*(P,/ P}
Qo = standard dry cubic feet per minute
Actual Cubic Feet per Second (Q, ) = (60*V.*A)
Quiactuen = actual cubic feet per minute
STR
01511 58 AGC$5(00232
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VALID RESULTS, Il_\IC.: EPA Method 2 - Volumetric Flow Rate Field Data Sheet

Client: w Barometric Pressure (Puo): 29, /2~ Pitot Tube Coeff. (C,): 0.84
Date: 9 o ! Standard Temperature (t,,4): 68|% Oxygen (%O
Operator: “Tbhewo . A H. Standard Pressure (P,.): 29.921% Carbon Dioxide (%CO,):
_ |Location: <988, ;A Stack Static Pressure (Pyu): — .39  |Moisture Content (%H,0):
Source: _W’l_a;n Seedk. Oitlot {Fuel Type: M K-J Stack Diameter (D,\D,):
RM Runf# Z. QfmonN [Time: [ZF!od/ Load Rating: 790,  |Pre-Test Pitot Tube Leak Check: \/
0 N PortID# | Point#| % Stack Port Probe | Cyclonic | Pitot Tube | Stack Temp.
Inside Diam. Depth Marks |Zero Anglef (AP) (t) °F VAP
NE \ ' 0128 212
Z w0123 22
7, 012 212
1 2./23 204
Y 2085 | 206
o2 J o.134 | _Zi
14 o|0.132 | "4 Y
% 2190 7] ]
i 0177 | 245 214
4 APNB | Zi13
b 10029 | Z(D
S i p.135 | 2/
Z el 2. 130 216
A 2125 | 2 /5
s 210. /10 | 21¢
b p.035 | 0%
N t g./35 | 25
2 e B3O /5
3 Ao 125 | 21
v g.116 1 214
5 £10-1/0{ 2!3
7] .08 | je/
<Average> [ +|Post-Test Pitof Tube Leak Check: 3/
Molecular Welght Wet (MW,) = ((0.44*(%COy) + 0.32(%0,) + 0.28"(%CO + %Nﬂ)"(lOO-%H;O) + 0.18%(%H,O))
MW, = Tbsfib-mole
Stack Gas Velocity (V,) = (85.49"C (VAPY*(v{((t, + 460)/ ((Py.r + Porasc/ 13.6Y'MW,)))
V.= feet per second
Corrected Stack Gas Volumetiic Flow Rate (Qym) = (60*((100-%H,0)/ 1000V, * A, ((t,.1 + 460)/(t, + 460))*(P./P,..))
Quooem = standard dry cubic feet per minute
Actual Cubic Feet per Second (Q, ) = (60*V,*A)
Quacraaty = actual cubic feet per minute
STROT511 54 AGCH(R800233
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VALID RESULTS, INC: EPA Method 2- Volumetric Flow Rate Field Data Sheet

Client: M Barometric Pressure (P..): 3.2/ Pitot Tube Coeaff, (C.): 0.84) -
Date: shafeg Standard Temperature (t,.,): 68(% Oxygen (%0
Operator: 7 £ /A H. - . Standard Pressure {P,): ~ 29.921% Carbon Dioxide (%CO.):
Location: €77 e, gt/e?. _ |Stack Static Pressure (P ~ 0,4 O |Moisture Content (%H,0):
Source: atgin S7ack Pullel  |Fuel Type: Mn&d Stack Diameter (D \D,):
Rm Run # Time: " /b 60 Load Rating: gy [Pre-Test Pitot Tube Leak Check: /
PortID# | Point # % Stack Port Probe Cyclonic | Pitot Tube | Stack Temp. :
0 N Inside Diam.|  Depth Marks |Zero Angle]l (AP) (t) °F VAP g
Ne 7 ~ < 0.8 [ =720 N
< O3 | 72720 '
3 )32 220
14 . 0129 xIAZ
S 2. 18 2 8
b o082 | 2(Z
o ! 0.]95 | 220
Z 0./Ye | zr0O:
3 .1 | &2 O
i o130 | 29
5 .18 | 2/Q
6 Lileo | 215 .
oy i 0.150 | 120
32 J40 220
3 o129 | 2%l
hd 0.13] 220
f g.le5 | 2/9
b p.0%0 | 2%
) i g./50 | 2209
i e.040 11?
3 D.135 /9
Y 0130 | 2(¥
5 e.120 | 2.8
[=J o.090 21T
<Average>. [ :io|Post-Test Pitot Tube Leak Check: v
Molecular Welght Wet (MW,) = ((0.44*(%Cy) + 0.32(%0Oy) + 0.28%(%CO + %Nz))"(IOO-%H;O) + 0.18%(%H;0))
MW, = Ibs/lb-mole
Stack Gas Velocity (V) = (85.49*C {(VAP)*(V((, + 460}/ {((Pyy + P.us./13.6)*MW,)))
V.= feet per second
Corrected Stack Gas Volumetric Flow Rate (Qym) = (60%((100-%H,0)/ 100)*V,*A,*((t,a + 460}/ {t, +460))*(P,/ P..2))
Quom = standard dry cubic feet per minute
Actual Cubic Feet per Second (Qpona) = (60*V,*A)
Quocruat = actual cubic feet per minute
STRO1511
= Act%Ro00234

54000677



VALID RESULTS, INC.: EPA Method 2 - Volumetric Flow Rate Field Data Sheet

Client: ﬂ; - Barometric Pressure (P,.): Z 7. ?/ Pitot Tube Coeff. (C): 0.84
Date: {61 ! Standard Temperature (t,,): 681% Oxygen (%B0): 8.5
Operator: 'L’M . Standard Pressure {(P..): 29.92|% Carbon Dioxide (%CC:): 24,9
Location; w wi- Stack Static Pressure (P....): ~©.3% |Moisture Content (%H,0): =3
Source:  /iRuan SPrch Fuel Type: &IIZ el Oef Stack Diameter (D,\D,): 56"
\Q‘M Run# | Time: 2% Load Rating: 790 4 Pre-Test Pitot Tube Leak Check: ¢~
FPortID# | Point # % Stack Port ‘I Probe Cyclonic | Pitot Tube | Stack Temp.
OFF Inside Diam. Depth Marks |Zero Angle (AP) (t) °F VAP
oK [ q" wry o.1v0 | 726
1z Mv 0132 | #2585
} 4 3.6 ovas | 725
o :FM: £.12% | ¥z 3
) %5 e.{to !l vyze
2 4234 e.0%0 | yos
£ |V g:V6c | y2 o
S :l . I¥f S d
> A5 & 132 | 427
_w g. 130 | ¥18
g o.l2¢ | ¥25
£ 208 | 1%
_aw, |1 2% _|wio
2 ¢- e %ty
4 ed30 |y
LA : ) fze |42
< 0.17 |Yz%
é o0 | St
pwk | g 2,181 | W20
2z o.1¢/ | 929
4 e £-13% | #r7
& 2. o | M2X
& 4.070 | w0
<Average> i | Post-Test Pitot Tube Leak Check:™ y/  fininininiis
Molecular Wetght Wet (MW,) = (044°(5CO9 + 032(%0) + 02800 + %N (100-%H,0) + 016" HO)
MW, = lbsflib-mole
Stack Gas Velocity (V) = (85.49°C,"(VAPY (V((t, + 460)/ ((Poe + Puse/ 1367 MW,))
V,= Jfeet per second
Corrected Stack Gas Volumetric Flow Rate (Quem) = (60"((100-%H,0}/ 1000*V *AX((tay + 460}/ (t, + 460 (P./ P..s))
Quom = standard dry cubic feet per minute
Actual Cubic Feet per Second (Quunu) = (60*V,*A)
Qi = - actyl cubic, feet per minute J/’
AGCS2M000235
STRO1511 56 10/2/01
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VALID RESULTS, IPIC.: EPA Method 2 - Volumetric Flow Rate Field Data Sheet

Client: [ 7~ |Barometric Pressure (P, 7.8 @ Pitot Tube Coeff. (C,): 0.84
Date: g_ 8-/ Standard Temperature (1.4): “68|% Oxygen (%0, -
Operator: g, 4/ Standard Pressure (P,,): 29.92t% Carbon Dioxide (%CO,):
Location: Seg774e, LA Stack Static Pressure (P):  —0-35  |Moisture Content (%H,0):
Source: aly/y S7ock gu77el |Fuel Type: hanned] Stack Diameter (D,\D,}:
KW\ Run # Time : /d; Ys Load Rating: 79¢/  |Pre-Test Pitot Tube Leak Check: L~
FP Port ID# | Point # 7% Stack Port Probe Cyctonic | Pitot Tube | Stack Temp.
v Inside Diam. Depth Marks * {Zero Angle (AP) ) °F iy
ME.
/ 2./6t | 436
? 215/ 43¢ .
3 Y9 435 5
o £.139 433
g 0.1e9 | 43/
¢ lo.o%g [ 4T3
< & ' 0,16 0 Y36
z o.155 | Y435
3 o.150 | 439
Y 2.137 | 432
>t Joits Ty37
e 2.090 | 429
S 1 0 /79 | 437
3 le. 157 | 436
¥ 149 | 435
s "Ww. i3 Y33
& 2.08] HI1F
M. ] o140 | 437
2 2.(55 | 9425
R : o35 | 435
4 0.12% | 433
£ e . 1(? | 432
& 207D | 405
<Average> | | Post-Test Pitot Tube Leak Check:
Molecular Welght Wet (MW,) = ((0.44*(%COy) + 0.32%(%0,) + 0.28%(%CO + %NQ)‘(IUO-%H;O) + 0.18%(%H,0))
MW, = Hsflb-mole
Stack Gas Velocity (V,) = (85.49*C,*(VAP}*(/({t, + 460)/ ((Pos + Pucie/ 13.6)"MW,)))
V.= feet per second
Corrected Stack Gas Volumetric Flow Rate (Q, ) = (60*((100-%H,0) / 100*V.* A *((t,.s + 460) / (t, + 460))*(P./ P,4))
Qoo = standard dry cubic feet per minute
Actual Cubic Feet per Second (Q,umu) = (60*V,*A,)
Quacray = actual cubic feet per minute
STRO1511 57 AGCE¥Rfobo236

54000679



VALID RESULTS, INC: EPA Method 2 - Volumetric Flow Rate Field Data Sheet

Client: 44 grovee ﬁg",_,g”'f' Barometric Pressure (Pp.)2. 7. F 2 Pitot Tube Coeff. (C,): 0.84
Date: §-5-2/ ' Standard Temperature (t,,): 68]1% Oxygen (%0,):
Operator: 4 4. . Standard Pressure (P,,): 29.92|% Carbon Dioxide (%CQy):
. |Location: Sea7fle, /. Stack Static Pressure (Pus)— 2724 Moisture Content (%H,O):
Source: 7 ck Sulle 7 |Fuel Type: ) Vi )Gegl Stack Diameter (D,\D,):
R M |[Run# Time: ;{09 Load Rating:74a /, Pre-Test Pitot Tube Leak Check:
F P PortID# | Point # % Stack . Port Probe Cyclonic | Pitot Tube | Stack Temp.
O Inside Diam. Depth Marks |Zero Angle] (AP) () °F VAP
M.E . / £.139 747
2 |8 132 94 &
? |0 128 q45
¥ 2.//5 _HY
5 2l 109 74/
_ ¢ 2.0 403
S.E . ! 2.130 Y45
2 «2.1YC Y48
3 . /38 242
vd g5 Hy5
[ 2,060 )| 2¢?
S u/ ! 2.430 | 44¢
2 do.res | qyz
2 g.irq | 947
4 2:./25 vl 47
5 40.119 {442
€ 2068 | 429
A, ! 2.3 | 45¢(
P2 0.130 | #5¢
2 10 (28 | 99%
¥ L25 | 44
5 . 125 qy43
é -3 1o) vi4d
: ya
<Average> [ ::':Ef Post-Test Pitot Tube Leak Check: V' EEEEEE :
Molecular Welght Wet (MW,) = {(0.44*(%COy) + 0.32*(%0:) + 0.28%(%CO + %Nﬂ)’(lﬂﬂ-%H,O) + 0.18%%H,0O) .
MW, = Tbsflb-mnole
Stack Gas Velocity (V,) = (88 4CMVAPY*(V{(K, + 460)/ ((Pou + Pusse/ 13.6)*'MW,))
V.= [feet per second
Corrected Stack Gas Volumetric Flow Rate (Q,.y) = (60%((100-%H,0)/ 100)*V,* A, *((t,.a + 460) / (t, + 460))*(P,/P..a})
Qiieom = standard dry cubic feet per minute
Actual Cubic Feet per Second (Quuna) = (60*V,*A)
Quiactaa = actual cubic feet per minute
Can o %
L wnoty
ne:
Ty o .
STRO1511
%8 AGE¥o00237

54000680
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VALID RESULTS, INC.: EPA Method 201A - Particulate Matter (PM-10) Concentration and Air Emission Rate Field Data Sheel

Client:  Acl, Caswt | [Equipment | Material ID# | Cal.Date|Value Impinger Weight Gain| Net |- Charge
Date: Llaloy Nozzle (L85 LK | Sl@et {Do= p.220 “# | Vs | Visgg Gain | Solution
Operator:.” “Tlhanvo Pitot Tube: { FiA [Nk (&= o.pd 1 [ fesolGez2 W0 || bet3
Plant Location: ¢ AW o oy Stack TC: { 24 | st [Ya= 084573FF 2 i69%. 2 4 Hae | LA
Source: " o 7B Meter: paat | (oo [AHO=)G07p | 3 [siz 9|28 angdn 15712
Fuel Type: e Filter: AT B , 4 16383 |¥58.1 Slee bS5
Load Rating: 4062 Ravs Mdd M Probe Liner: 316 S5 ¥ Pyrex Glass ___, QuartzGlass __, Moisture Weight Gain = g-r "“L‘“‘F‘M
arometnc Pressure (P 2010 Veasgy = WB7V7 (Vi Vi) =~ . f1°
tack kquiv. Diameter (1) Sk standard lemperature (t,,.): ¢E Silica Gel Weight Gain = ['4
Tack Moisture (H,0T Standard Pressure (P F25Z O 0B Vo = Q0TI (Wie W) =~ ft°
Run? | @ruofd Stack Static Pressure (Puusd: @5 Ll CO, 243 Total Weight Gain = g
Pre-Test: Equipment Checklist: ' VREPAM1,2 Sample Train Leak Check: Pre-TestQ#1 @ ji, "Hg, Post-Test____@____"Hg
Port ID# Time: Meter Value: | Pitot Tube | Stack Temp. Meter Temp. . Filter | Probe | Imp. Pump
Point# | 4 (\U23 | 225 00O AP °F Tm, | Tm. | AH | VAP | c¢fn |Temp.| Temp.| Temp.| Vacuum
NE s lasp 2% 2T 0:1)° 20% 65 | 6 oMY Sedy |k | 52 2
3 /935 24Y2.41<@ T 209 bb e - 't
Z (%38 245,970 5.13¢ AT £ Gb
< .a71s . <
Gk 3 [do.28 24 (17 0.1 _zo% +i 5 2L =
2 _| S50 = s WA o029 20 32 L5
1 {003S | a5, 251 RELS 24d 44 | oo
2972290
W ¢ [Fo.25 60, T3 £0:10% 208 (U | bp s2}) 3
1 | o 261591 0.(30 Zo% LA 65,
L CTAE] x4 0. 37 210 L4 (23
206 Hoy _ -
N 8 o002 271204 0.teo 229 6o |5 | 1 \ s< 1 J
»_lito.60 A3 489 o, tiq =zo9q &9 - | 65~ [}, ‘
€ lize-00 | 934.%02- 0.122 240 6% 63 1 ¥/ l |\ 21 2
et
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VALID RESULTS, INC.: EPA Method 201A - Particulate Matter (PM-10) Concentration ang Air Emission Rate Field Data Shee!

Client: ~ |IEquipment | Material ID# | Cal. Date|Value [Impinger Weight Gain[ Net | Charge
Date: Qlc? “E)zzle \ - D.= o.226 T f w0 | Yuta | Gain | Solution
Operator: ' 7 Thwe [[Pitot Tube: T~ [S= play 1 |b26.€ |Spd.\ ‘H .0
Plant Location:  <osaffy ol |[Stack TC: Yo= 4.993% 2 lest|2.§ H10
. - L I . I = 4} .
Source: N Meter: e AH@=[.9022 3 MUz b ey
Fuel Type: N ~ |[Filter: 5 4 bl b2 Sduea |l
Load Rating: 77, &, o  |Probe Liner: 316 55 Pyrex Glass ___, Quartz Glass __, Moisture Weight Gain = g ‘
barometric Fressare (P, ): Bose (2. ) VW,,_,,, = Q47077 (Vgirar Viriga) = e
olack Equiv. Diameter {U.): s Standard Temperature (i,4): Silica Gel Weight Gain = g
Stack Moisture (%1'129)3 andard FPressure (): 2491 O B Vo) = U715 W iy Winga) = B
Runt < Pmn (c{ 4 Stack Static Pressure (Pus: - 1 b7 CO, 7-\'{(( Total Weight Gain = g
Pre-Test: Equipment Checklist: VREPAM]1,2 Sample Train Leak Check: Pre-Test0.82 @ (b "Hg, Post-Test___@__"Hg
PortID#| Time: Meter Value: | Pitot Tube | Stack Temp. Meter Temp. Filter{ Probe| Imp. Pump
Point# | P14 | 2@0.88Y . AP °F Tm,, Tme. | AH vAP | ¢fn |Temp.| Temp.| Temp.| Vacuum
NE ¥ 140 Zgd M2 § o.169 20 < 1 72 | 0N I S3 %
3 k450 299 228 FREX] T s | 3=
z 1450 292.03 o.23 |zt ErS 5z [ 5
242. 013
52 € {52r 29 S.8b o Jib | 21 g\ [ 735
_ 3 |%435 _299. .40 U4 86 3% gT 3
z_|$000 Zp3. (3T 0.132 2 298 183
203 .63% ‘
S S juise 20%. 136 o.1{ & 2 8l ks o1 4
7 _|apon 3/7/- 1T T 21§ =+ | a5
Z 10,28 _314. 97 o-130 2{b 25 | 7Y
\ _3y. 7332
W7 145 3(8.538 0.0 Z]13 kR 7 NISE 13
32 ¥ %72.2.29% 0:7z3 z1Y 7 - | =
7+ L. 326.{36 6,130 2 =33 =d
RI¥IT




19 LISLOHLS

L0/ef0L
0¥2000WZSIOV

£€89000¥S

VALID RESULTS, INC.: EPA Method 201A - Particulate Matter (PM-10) Concentration and Air Emission Rate Field Data Shee!

Client: }\"5. ﬁ@c M 'jiquipment Material ID# | Cal. DatdValue Impinger Weight Gain| Net |- Charge
Date: 5 [C(Lo( Nozzle ' . D.= #.12¢ “# | Via | Viiw | Gain | Solution
Operator: 1. Yep Pitot Tube: - G= 0.9 1 [l [69q.0 H10
Plant Location: p WA StackTC: | = N _~T Ya= 089S 2 |ls3y {6555 W 0
{Source: Mo Sleh . [Meter: A AHe=\ G010 3 1¥abZ %6 e
Fuel Type: ALK, Filter; 7 | isE 14 [6F0k [ist.b I
Load Rating: <z 407 fm @ Probe Liner: 31655 72&, Pyrex Glass ___, QuartzGlass__, Moisture Weight Gain = g
Baromelnc Fressure (1., ): FTY ‘ : V egurdy = QU707 V gV inisa) = #?t°
Stack Equiv. Diameter {L,): Standard Temperature (1,..): W Silica Gel Weight Gain = g
Stack Moisture (%HO): Standard Fressure (I,,,): 2394 O, 5.'( Vst = V-U4715" (W W) = f
Run# 3 “Umo ‘L Stack Static Pressure (Pyoe): — 4. CO24.7 Total Weight Gain = g
Pre-Test: Equipment Checklist: VREPAM],2 Sample Train Leak Check: Pre-Test?d! @ 4 "Hg, PostTest __ @ ___"Hg
PortID# | Time: Meter Value: | Pitot Tube | Stack Femp. Meter Temp. ' Filter{ Probe | Imp. Pump
Point# | gitle | 32 .98 b AP °F Tm,, T, AH vAP | ¢fm |Temp.| Temp.| Temp.| Vacoum
ME C 1450 230, 58\ o.Ne zih P 0-4% = MR 152 z
5 lq-sb ‘Zq M | L . 0:\31". =20 i é?f
Z [7A.35 '%‘%zii A 0.1%% 220 9 b | \_
[P | A5 %11.'5'3 oz | 2% Fd IA3 ‘ =T | 727
3 | A 2% 24 o138 228 = of
2 oy 245,59 OAMd | 22D g{ 28 1 ]
M43 ] <.5
116935 252 A5 0. 105 24 8 e
3 | 3835 2SE.4N 1 H.123 Z2) bb
2 e E{:o- Zié(é CARL 220 (.2 64 ‘
\ 2 -
N 7 2h343Y D022 1 zi8 7o | Y N\ TN 15¢ T 25
3 {10050 2R 222 .33 24 bt L 68 I\l N/ 1 ¥
2| 12000 G W Pi N 2.0 g 8 | bd
|
-
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VALIL RESLLTS v

: LA Rlethod 201A - Particulate Matter (PM-10) Lonu:nuahon and é r Emission Kate Field Data She

- |Client: -wk G= - _;! {[Equipment | Material ID# ] Cal. DatdValue fimpinger Weight Gain] Net | Charge s
Date: i {INovzle 21645 El'hm A e Dn = @Yl | Vi | Vias | Gam | Selution
Operator: T, gg,., {Pitot Tube: | { Z2A | dfie |9 @84 1 |5 | b,

Plant Location: G 800 oM sk TG | ¥ 172A | Jbor v = 09975 | 2 b4z (145, H2O

" [Source: " . [Meter: & Zifagem AHe= b ﬂf-" 3 8129 |50.8 Py
Fuel Type: Filter: 2tva, | ¢ 4 g3 ey = =
Load Rating: '7407&1,, Probe Liner: 31655 %, Pyrex Glass ___, Quarlz Glass __, Moisture Weight Gain = iy
Barometric Pressare (1, 249.8 . ay - Vieastar = MMZ07 (Ve Vi) =~
Stack Equiv. Diaméter (LJ.) ISt i-gtandard Temperature (L,..): X ’ Silica Gel Weight Gain - g
Stack Moistare (HO): 373" sy - b_t.mdard ‘Pressure (I, 41 _iﬁﬁ?. O, z? Vs, = VU715 (W o Wina) = e
Run# | PmiOfY Stack Static Pressure (Fusk 035 CO, 2N 2 29.2 Total Weight Gain= g s
Fro-Testt  Equipment Chockhist: _____ VREPAMI1,2 Sample Train LealvCheck: Pre-Test&E_Bl__@ ¥y "Hg, Post-Testbol @36 "H r‘“

Port1ID# | Time: Meter Value: | Pitot Tube | Stack Temp. Meter Temp.. Filter | Probe} Imp. Pump
Point 4 | gefi10 A T2 AP {F Tm,, Tm,, AH VAP § cfin |Temp.i Temp.| Temp.| Vamum
| NE 95> e 0.1t° ygo ps | L | o.po hade (Ml 1o [ ¥°
3 450 3.332 e.125 EE | &5 o e
T ¥ ﬁsk 006 [0.13% s e ter | Coc B I,
T, 56 N
S5 s aL, 4| o7 o 1% — T
$ (.00 s, 424 0.138 (2 Z ﬁ‘% _ c
LI o, 13y o.Y1 3 S &9 53 o
(o0, IYP i — —
[0 5 g2 104,33, o. 117 g 15 ] 521 q°
s 5es o843 5.150 b e L - T o
2 ! ']:: . 1‘(., 440 Yo N | e - 9!
)T IRD u‘a:‘. o LA T O R & 0 e 7 S g
o2 Y. 2 0138 7 "1 32 ; NN ey —]
2 s . ol - i & j A %S
Jostt
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VALID RESULTS, lNC EPA Method } - Particulate Matter Concentration and Air Emission Rate Field Data Sheet

Client: Az buove. Cmm‘f Fqu:pment Material ID¥ |Cal Dat Value " Jimpinger Weight Gain] Net | Charge
Date:  S/i5]or Nozzle i D,= 0.226 # | Viw | Vi | Gain | Solution
Operator: 74, PitotTube: | N C,= by 1 | gros | seM H.0
Plant Location: Sz , (A4 Stack TC: A Y= DAYV 2 3.2 | przyg V.0
Source: /Nt Gotl. Oof Meter: [ RAw AHe= {9920 [ 3 it w360
Fuel Type: Jg"d - : Filter: j 174 4 o248 [£743 : '?_.g!'
Load Rating: e A OFE= Probe Liner: 31655 __, Pyrex Glass__, QuartzGlass__, _ Moisture Weight Gain = g -
Barometric Pressure (P, .00 _ Vet = 0.04707* (Vg Vi) = f!
Stack Equiv. Diameter (D,): /57" — |Standard Temperature (t,.): 13 Silica Gel Weight Gain = g
Stack Moisture (%H,0): % Standard Pressure (P,.))" ZAat |0, -V Vo= 004715 WerWed = f°
Run# 2_“Bnw|Y . Stack Static Pressure (Ps):  —10.35  |CO, 22.% Total Weight Gain = g
Pre-Test Equipment Checklist ____- VREPAMIL,2 Sample Train Leak Check: Pre-Testo,;m @ ¢ "Hg, Post-Test 22\ @ 5 "Hgw
PortID#| Time: Meter Value: | Pitot Tube | Stack Temp. Meter Temp. Filter] Probe| Imp. Pump
Point# | g WS | 124, b5 AP °F Tm, | Tm, | AH | vAP | cfn |Temp.! Temp.| Temp| Vacuum
U g laso  1/335.909 Bu2 (£ %3: o Toett- S | VA €2 |
= I 2 0‘ [o)r 2% Q_._"' ; r v D " . £
Z [30.00 | i¥7.244 | QIS o | ¢ b 152
i . 2.26% -
: i_g_zz.io 1623 1.:;%' ;3 “t €3 | &3 = | 7
. W-EM 4 0.\ L 2 | £7
z leo. Lss':t.%aﬁe ©.15¢ | Y35 2Z. | AP ¥ 1 Y
“ . k
W s e85’ 1458991 — |oa%6 |23 5 ) .
3 |8a. 7&1_13_@ : 2.159 y 27 5 11
2900 /2 BL3 oy | Vo 16 | 24 75—
N Lbh :
NG S| fooc0 Jl‘_%,_e_i‘}; 0,419 32~ 24 el [NV A
1 109, OHRS ©.1%5 ‘ eo " | 15 / 715 1 4
2. /20.28 100 LB2 2455 %S 83 |3 hid
y A .
A\
<Averagesiizt




VALID RESULTS, INC.: EPA Method 201A - Particulate Mag__ler (PM-10) Concentration and Air Emission Rate Field Data Sheel

989000¥S
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£YZ00PYZSODV

Client: D(&\.b : 1|_E73u ipment Material 1D | Cal. DatgValue Impinger Weight Gain] Net Charge
Date: <lis|ol ‘ [Nozzle L D.= .2z0 K tind mee 1 Gain { Solution
Operator: "~ A flons [Pitot Tube: N\ G 084 1T |phtb |SH4.0 HaD
Plant Location: <5, axplle s Stack TC:. 0 V1 - Yo= DS | 2 [pna [wox H10
Source:  um Stad) 082K |Meter: 7§¢ NowZ AH@= 9020 | 3 [vdba|v4ed g‘ﬁ ~.
Fuel Type: . Filter: e . 4 | b bst.b Dia ol
Load Rating: 27> Kuws ADP OFF {ProbeLiner: 31655 __, PyrexGlass___, QuartzGlass__, Moisture Weight Gain = g .
[Baromelric Fressure (Fy): 3 X _ Voeany = 004707 (Var Vi) =~ Jt°
Tack Equiv. Diameter (DY (G, Staidard Jemperature (LaF Ly Silica Gel Weight Gain=~ ¢
Stack Morstarz (H;0): -1 Standard Pressure (P ZaGL |0 M Vegota = U715 (Wi Wonea) =~ ft°
Run¥ % fm ;o‘\[ Stack Static Pressure (P,..): —eo-ty  {CO; 22:3 Total Weight Gain =
Pre-Test: Equipment Checklist: __ VREPAM]1,2 Sample Train Leak Check: Pre-Testgr @Y§ _ "Hg, Post-Test *°%@\5 _"Hg
PortID#}| Time: Meter Value: | Pitot Tube | Stack Temp. Meter Temp. Filter| Probe| Imp. |- Pump
point# [0 \5:3 | 722. 21y AP °F Tm, | Tmw | aH | vAP | cfn |Temp.| Temp.| Temp.| vacuum |
pe § vaf I%h+ 128 v.y04 ™! 3 [t [0.6Y ki | M4 | S 2 3
3 lD2s| J90.2¢ 235 WY F4 -3%{ ]
28.9% 194, 99 DA% Nb 35 12 l t Is= 1 2
4. 542 | g
2 3 |39 Vih 41 f-1S W93 e ] S22
2 lye3s | 2p%.01% 0135 3 80 [35 I -~
2 k ) ﬁ-‘%\% P40 yig M 3% < I Ty T3
A0%, - i
8 S ﬂ;.ilz FATNXE 0.9 ¥ Bo_ |15 52 | 35
3 | 7995 216-9%YZ 0,124 80 174
2 (R3¢ | 2209 onf | W CL A 5= =X
4 ., 0 - e =
5 | 9¢.23 224.233 NiT4 Wl B |1 , / ,!/ S
3 [foa2r 228,51} 0.\19 "\&% 8L - {34 NV ‘
2 [/1950 232,667 O\ a8 | T
(7N
yeti)
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VALID RESULTS, INC.: EPA Method 201A - Particulate Matter (PM-M) Concentration and Air Emission Rate Field Data Sheef

[Client: ; TIE quipment Material 1ID# | Cal. DateValue Impinger Weight Gain[ Net Charge
Date: 1g]oy |[Nozzle ks |Smn-A | shajor D= 0202 "4 | Viw | Viwip| Gain | Solution
Operator: = ~f.4 /ﬂw {[Pitot Tube: { - 3 324 ol [G= o 1 3229 LY Wie o JbT2 M
Plant Locat:o%ﬂ [iStack TC:- v A |4l [Ye= 0956 2 |35 |28 Wie o7 ||485-2
Mﬁdf_&ﬁ# [[Meter: sabie | | paifod [AHO= 14318 || 3 |oaf [sAeY oy |t
Fuel Type: T Filter: daoo 2] 183 4 2% <clan, AN
Load Rating: ??0%[)@] oK) Probe Liner: 316 SS___, Pyrex Glass ___, Quartz Glass __, Moisture Weight Gain = g {Ccﬂ.ﬁ(lﬂr"w
Baromielric Pressure (Fy,.): ~ Spp ' Venty = WA707 (Vi Viwa) =~ ft°
Stack Equiv. Diafeter (D) <7 K Standard Temperafure (L,,): Silica Gel Weight Gain=_ g
Stack Moisture (%HO) . Standara Pressure (P): O, 5.8 Vagiad) = D715 (Wi Winisa) = jt’
Run¥ | Pmas, / 1> 2 Stack Static Pressure (Pus): K88 — 40 |CO .3 Total Weight Gain = g
Pre-Test: Equ:pmenf Checklist: ___ .. VREPAMI,2 Sample Train Leak Check: Pre-Testoat @ 16 "Hg, Post-Test ___@___"Hg
Port ID# | Time: Meter Value: | Pitot Tube | Stack Temp. Meter Temp. Filter | Probe | Imp. Pump
Point # | i '-", 5{0\\ . N\ AP °F Tm,, Tmg, AH VAP | ¢fm [Temp.] Temp.| Temp.| Vacuum
S 2 j1eso “K0Y. < b D135 210 [ oM 0.%0 Ald | SYq Z
3 2oy AT, 12% 2130 | z0q _6&1 i
5 [Bo.z5 .79 ©.109 208 & v_ ¢
IEHT- X1
O = |W.2] 13,298 0,720 2o b% 42 S 2z
% | se.1% F20. €< PHIL R 209 s [ X
£ | 5.8 13,486 PATY 224 pl e3
923 .M6p .
NE 2 18135 g2 X8> S 216 b5 %4 44 2.5
3 186,00 G2%0 .07l 0.129 o9 F/17)
> [sigsv| 27 15® D.11® cg | gt |t
422,158 o
St 2 | 9935 9% . 3% 0,30 2 Lo Z- , ] z .5
3 | lirv.02 5234, 8% C.(28 209 6% - | £9 ol \ A\
5 1ize.0é q42. 112 e.j2e 2o bl S N 2 s
BHTI
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VALID RESULTS, INC.: EPA Method ZOIAV- Particulate Matter (PMzKﬁ Concentration :ﬂg Air Emission Rate Field Data Sheel

Client: [‘\E[r\ﬁm {‘ QMJ' “Euipmenl' Material ID# | Cal. Datd Value Impinger Weight Gain| Net |- Charge
Date: afot {Nozzle o, D,= ooz " # | Viw | Viwia | Gain | Solution
Operator: “T.huv Pitot Tube: A1 G= 0.84 1 1sy.1 15938 HAe Ha2
Plant Location: SealBle Wit Jistack TC: é%/f Yo= 04sbb 2 |e90573%Y a8
Source: MMW eter: 7 g JAH@=19348 3 [$209 (5211 oL
Fuel Type: ased Filter: T 184 4 [1xm.92]3:68 sdsaael
Load Rating: ) 79‘0}0 Probe Liner: 316 S5___, Pyrex Glass ___, Quartz Glass ___, Moisture Weight Gain = g
Barometric Pressure (Pw): 25 .12 Vieody = VOZ07" Vi Vine) =~ f°
Stack Equiv.Diameter (D). 'cgn Standard Temperature {L,..): Silica Gel Weight Gain = - g
[Stack Moistare (%HO0), Standard Pressure (Pea): 0; 68 Voo = 008715 Wy Woge) =~ f1°
Run# 2. §m2-5] /2o-z Stack Static Pressure (Pus): — 39 Co; s Total Weight Gain = g
Pre-Test: Equipment Checklist: VREPAM],2 Sample Train Leak Check: Pre-Test9.21 @ ), "Hg, Post-Test ___@___"Hg
PortID#| Time: Meter Value: | Pitot Tube | Stack Temp. Meter Temp. Filter| Probe| Imp. Pump
Point # (b 1ix | 9G4S . 018 AP °F Tm, | Tm.. | AH VAP | ¢fin |Temp.| Temp.| Temp.| Vacuum
Z |(o.25 ai® 21\ FHET 2/b ke & 2 3 N | 57 Z
N 51, 958 C. b Zi3 2 | X ‘
§ 13025 ‘b;f'- 123 O 11D 214 o I I Y ‘ ‘ } - N
& ‘
w % Y5> 6. %J‘i 0120 ZJ5 Z1_| 3D
3 _|s050 _Al. 43 o028 2z =1 12
5 |o.o0 At 918 O tIP 2] = 5
g64.9/8 Sz 2
£z [P0 8. (10 o123 22 A8 5
2 180 7. ¥e2 o2f 27 ENE
5 {8950 9724 55¢ 0. 169 24D Fé 1
q92is53
BA AL 31,919 o132 21 1872 =% . D NEEEYA Z
= 3 (W02t R 262 nri 74 %2 1 #5 |\[/ / Vi
S i BY. 4T o4 Zi3 ! 76 v
ot




azih)
A 39 B2 5O \-Z kST 0\ a2l | §
7 Ly AT 5197 2Tt ) \EVTZL O ol [ %
Z [ 23] \ 7 } N 9 g A LK Wﬁvﬁ.@ 3 ol | 2 FF
H } \N. -m c
P )% 3 )2 YT T 61y BN ES
W | A Q7% | 810 1 2\ 2131 IS
2 L BY ] SZZ | 20 % A-YeRT] SRk 5 3
_ £k "500]
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VALID RESULTS, INC.; EPA Method 201Aﬁ- Particulate Matter (PM-187Y Concentration angl Air Emission Rate Field Data Sheet

Client:  Jlgh Basve Comad [Equipment Material ID# | Ca). Datq{Value Impinger Weight Gain| Net |- Charge
Date: shrlot Nozzle 2SS |smm—A| Sl(Ye1 D= 6 201 “# | Viw | View | Gain | Solution
Operator: - fhano Pitot Tube: . 24 | visls |1S= 0.84 1 M { 30k HiWC Hep
Plant Location: Secitle . w4 Stack TC: \ 24 isfor |Yo= 09506 2 {edie]p3q.0 HALC Ho
Source: {Mai~ Shech ©X0 o Meter: Nl | wlaifeo |AH@=] 3¢S 3 (4o NTEN cngly
Fuel Type: - wa Filter: < T . R 7] gliegd)
Load Rating: Yo ol o Probe Liner: 346 S5 Pyrex Glass ___, QuartzGlass __, Moisture Weight Gain = g
aromelric Pressure (Pe, ) -Zq@r] Vorcisdy = Q047077 (V -V i) = i
otack Equiv. Diameter (L.} \sh otandard lemperature (1,,): 63 Silica Gel Weight Gain = 2
Stack Moisture (7H;OJ: —.3% 8, |otandard Pressure (F,,J: 2992 O, q.v Vosgiety = G715 (W Wiga) =~ ft°
Runt \ Pmas|zea Stack Static Pressure (Ps: - .5 CO, 7(_33 "~ Total Weight Gain = g
Pre-Test: Equipmeni Checklist: VREPAM]1,2 Sample Train Leak Check: Pre-Test8.%: @ 16 "Hg, Post-Test ___@___"Hg
Port ID# Time: Meter Value: | Pitot Tube { Stack Temp. Meter Temp. Filter | Probe| Imp. Pump
Point# [ 4 e8wd | 354 . 934 “AP °F Tm,, | Tm.. | AH VAP | ¢fin | Temp.| Temp.| Temp.| Vacuum
5w 2.2y 261,367 o.1{® %2 £ g | 048 sk | NA | S 3
% [2025 145- 0.1%9 b3 1 b '
¢ [20.35 }o%. 703 014 489 &4 £ 4. 1 3
A 203 .
Nw 2 |¥.26 I¥33.20% _oufl (L] 3 e 52 | 3.5
2 |50.5D e AT o138 | 18% 02 | b3 o
< | 5E% 380.0%F oD 82 . ¢% 92 | 3¢
o DI .
NE 2 o €3, 39Y e NBS bl-’L b2~ 53 | %5
5 |35.35 1232292 0128 s %)
5 |99.2S 39 0,123 o120 4ygo 3 &2
390, 322 .
SE £ (3935 344,694 [ ol | o8 103 52 1 7%
$ lo.co A4 0.156 04398 :F’-t A %\?
y20.00 gol.e272.-1 209 %3 ol
jo-1§
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VALID RESULTS, INC.: EPA Method ?— Particulate Matter C_gncentration and Air Emission Rate Field Data Sheet

Client: ﬁr{l’\ QMo (‘MrA Equipment | Material ID# | Cal. DatgValue jﬁmpinger Weight Gain|f Net | Charge
Date: g \|{\o[ Nozzle { D.= o.72¢2 || # | Via | Viuew | Gain | Solution
Operstor.—fues [Pitt Tube: T 6 ot | - Bpr (b0l |7 |Wcns
Plant Location: Z.8g: {1/ K JLwck TC: ol Y.= 0A%e || 2 JxreRe ™. | Wene
Source: Wit Sy Ol [Meter: el [ AH@- 295 | -3 [qIBefuged | ° 1 %
Fuel Type: "o Filter: 18/ 4 |y ] ¢ cllea
Load Rating: Ao £  |Probe Liner: 316 55 _ﬁ, Pyrex Glass ___, Quartz Glass __, Moisture Weight ¢ Gam = g
Barometric Pressure (P..):  24. ) : Voeutey = 0 04707*(vam.,) = Wi
Stack Equiv. Diameter (D,): /156" Standard Temperature (4,..): &% Silica Ge}‘We:ghtEam = h-4
Stack Moisture (%H,0): {Standard Pressure (P,,,): ZA7C 10, Pl Vs = 0.087154 W, Wiiea) = f3
Run #2 74/ 4. ;] 22 Stack Static Pressure (P,us.): —°-35 |co, 228 Total Weight Gain = g .
Pre-Test: Equipment Checklist:_____ VREPAMI1,2 Sample Train Leak Check: Pre-Testg®Z@ {4~ "Hg, Post-Test ___@ ___"Hg
Port ID# 1 Time: Meter Value: | Pitot Tube [ Stack Temp. Meter Temp. Filter | Probe]| Imp. Purhp
Point # { o (151 80‘{ B{ob AP °F Tm, | Tm, | AH VAP | ¢fin |Temp.| Temp.| Temp.| Vacuum
S 2 hoar _Q[_%; Y3& o 1 hOo  lesd S M [ G2 | 25
3 225 ,31 ,; 63 O.157 ¥3b Y ERyi ;b
< oas . ';rfq o135 123 L8 6O \’ \ Z | 3
: 6! b. 14 -
nd 2 NLzg B10. 8536|0455 Y33 b wZ / A )
3 1Sn.00 2246 3| 01535 135 FZ_ | 68
§_ifooo Q78,087 D414 J32 5 4 =13
KL A L T N L ) T3 LR
2 . - DS O, i
3 180,40 2L.0% 04Yq Yy3c¢ ed) 4 $3 3
£ .o U54.33¢% o.gza 43} M | 72 -
254,720 - ' 22 | Z
2 |oo3D %\41, 2 1o04SS | 423 7z_| 7o -
3 [/IORS L 1.813 0,150 v 2 172 |al vl >2 1 =<
[ _Y20.00 ﬁs'/. M | e0a¥0d { 3 1 7] N L\VARA
A5y N

<Average>i
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VALID RESULTS, INC.: EPA Method 201A¥ Particulate Matter (PM-Jb) Concentration and Air Emission Rate Field Data Sheet

Client:

L {Equipment 1 Material IDY | Cal. DatqValue Impinger Weight Gain[| Net™ [ Charge
Date: 15los [[Nozzle 2L B D.= 0,202 " # | Vea | Vissa | Gain | Solution
Operator:  ~T.{ixD [[Pitot Tube: { ~| . G= a.u4 1 5235y HALHL
Plant Location: Sadly WH —  [Stack TC: N, AL Ya= 9Gg6h 2 |9kl [ShoF e H.o
Source: ey Skde 0003  [Meter: v /':lnm\ " AH@=197%43 3 tyq¥z | Wbk o
Fuel Type: hntd Filter: e 21 (182 . 4 14923 ] bisy 2l
Load Rating: 75000 fays UL 0¥y |Probe Liner: 316 S5__, Pyrex Glass ___, QuartzGlass __, Moisture Weight Gain = g
arometric Pressure (Po.). ~ 24. _ Vi = 008707 (V- Viwad =~ f°
tack Equiv. Diameler {D.): i% Standard Témperature (1..J: Silica Gel Weight Gain=" g
tack Morsture (HOR 8> Standard Pressure (P, 7% O, T8 Vi = 004715 (Wi W) = e
Run# 3 Pmasfzoa Stack Static Pressure (Puc: |, ™% ~0.35 |CO, ¥ Total Weight Gain = g
Pre-Test: Equipmeht Checklist: VREFPAM1,2 ‘Sample Train Leak Check: Pre-Tet D) @ 1% "Hg, Post-Test____ @___"Hg
PortID# |  Time: Meter Value: | Pitot Tube | Stack Temp. Meter Temp. Filter| Probe| Imp. Pump
Point # | 4 \5:3B B)’d L8 AP °F Tm,, Tme. | AH VAP | c¢fin |Temp.| Temp.| Temp.| Vacuum
Swo 2 |10 Sk 019 ol2s i Sz | Z7 103 A V7R tez | 3
il 1&:0,"5\'2 o] v =3 12} ! [ 1z 25
b, 21T ' 1
WO 2 [40.3F QL. 2 %13 n.‘%o 430 I W 1 52 | 45
3 [ @3 - $FZ-21\ 0.\ WP F4 | F<Z Ji
S |83 8FS. 849 o.ng 3 I {22 |
. g3, 849 /
NE Tlgo [ 834932 | oW | W [T5 53 {23
L IEE ) 2030647 = | od2y MY i | “
5 | onaf 8?-‘;{?,6 p.\0% 4 3T |5 <z |25
. 8. Y94 Ny
FE TR0 | 91 542 AT Y Y WA VY 2
> [voas q5. Sk o3 Y4t i I YA
4 Tha% 249 {1 o 443 =3 b
{7-2.0,
170
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VALID RESULTS, INC.: EPA Method 201A PM-10 Sample Weight Gain Summary Data Sheet

Client: Ash Grove Cement .
Test Date; 5/19/01

Plant Location: Seattle, WA

Source: Main Stack Qutlet
Operating Condition: Raw Mill On
Recovery Date: 5/19/01

Analysis Dates: 5/21/01-6/1/01

Total and Front Half Particulate Sample Weight Gain Summary

Run1 Run 2 Run 3 Run 4
Percent PM-10 70.8% | 40.8% 66.3% 59.3% average
Total Particulate 35.3 mg 59.1 mg 49.9 mg 1.8 mg
PM-10 25.0 mg 241 mg 33.1 mg -0.9 mg
Particulate Sample Weight Gain Summary

Runl ' Run 2 Run 3 Run 4
Cyclone PM Acetone 11.2 mg 35.9 mg 17.7 mg 0.9 mg*
PM-10 Acetone 23.9 mg 24.6 mg 33.9 mg 0.9 mg*
PM-10 Filter 2.0 mg 04 . mg 0.1 mg 0.0 mg*
Total Blank Correction -1.8 mg 18 mg -1.8 mg 1.8 mg

* maximum allowable blank correction (detection limit or 10% of sample weight gain)
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VALID RESULTS, INC.: EPA Method 201A PM-10 Sample Weight Gain Summary Data Sheet

Client:

Test Date:

Plant Location:
Source:

Operating Condition:
Recovery Date:
Analysis Dates:

Ash Grove Cement
5/15/01

Seaftle, WA

Main Stack Outlet
Raw Mill Off
5/15/01
5/21/01-5/30/01

Total and Front Half Particulate Sample Weight Gain Summary

Run1 Run 2 Run 3 Run4
Percent PM-10 41.5% 45.5% 30.4% 39.1% average
Total Particulate 8.2 mg 5.5 mg 11.5 mg -0.4 mg
PM-10 34 mg 25 mg 3.5 mg -0.1 mg
Particulate Sample Weight Gain Summary

Runi Run2 Run 3 Run 4
Cydone >PM-10 Acetone 5.1 mg 3.3 mg 8.3 mg 0.3 mg*
FPM-10 Acetone 2.6 - mg 2.2 mg 25 mg 0.2 mg*
PM-10 Filter 0.9 mg 0.4 mg 1.1 mg -0.1 . mg
Total Blank Correction -04 mg 04 mg -0.4 mg 0.4 mg

* maximum allowable blank correction (detection limit or 10% of sample weight gain)
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VALID RESULTS, INC.: EPA Method 201A* PM-2.5 Sample Weight Gain Summary Data Sheet

Client:

Test Date:

Plant Location:
Source:

Operating Condition:
Recovery Date:
Analysis Dates:

Ash Grove Cement

5/19/01

Seattle, WA

Main Stack Outlet
Raw Mill On
5/19/01
5/21/01-6/1/01

Total PM & PM-2.5 Sample Weight Gain Summary

Run I Run 2 Run 3 Run 4
Percent FH PM-10 10.6% 8.99% 11.1% 10.2% average
Total Particulate 15.1 mg 14.6 mg 25.3 mg -0.8 mg
Front-Half PM-2.5 1.6 mg 1.3 mg 2.8 mg -0.1 mg
Total PM-2.5 124 mg 9.4 mg 10.5 mg -0.5 mg
Particulate Sample Weight Gain Summary

Runl Run 2 Run 3 Run 4
Cyclone >PM-2.5 Acetone 2.6 mg 5.1 mg 14.7 mg 0.3 mg*
PM-2.5 Acetone 1.9 mg 2.6 mg 27 mg 0.2 mg”
PM-2.5 Filter 0.2 mg -1.2 mg 0.2 mg -0.1 mg
PM-2.5BH Ace 31 mg 2.9 mg 2.9 mg 0.3 mg*
PM-2.5 BH Organics 6.7 mg 38 mg 37 mg 0.3 mg”
PM-2.5 BH Water 14 mg 1.8 mg 1.5 mg -0.2 mg
Total Blank Correction -04 mg -04 mg -0.4 mg 04 mg

* maximum allowable blank correction (detection limit or 10% of sample weight gain)
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VALID RESULTS, INC.: EPA Method 201A* PM-2.5 Sample Weight Gain Summary Data Sheet

Client; Ash Grove Cement
Test Date: 5/15/01

Plant Location: Seattle, WA
Source: Seattle, WA
Operating Condition: Raw Mill Off
Recovery Date: 5/15/01

Analysis Dates: 5/21/01-5/30/01

Total PM & PM-2.5 Sample Weight Gain Summary

Run 1 Run 2 Run 3 Run 4
Percent FH PM-2.5 2.5% 1.8% 2.4% 2.2% average
Total Particulate 100.4 mg 108.5 mg 85.1 mg -2.1 mg
Front-Half PM-2.5 25 mg 2.0 mg 2.0 mg 0.0 mg
Total PM-2.5 91.1 mg 100.2 mg 79.5 mg -1.7 mg
Particulate Sample Weight Gain Summary

Runl Run 2 Run 3 Run4
Cyclone >PM-2.5 Acetone 8.0 mg 7.0 mg 43 mg 0.4 mg*
PM-2.5 Acetone 1.5 mg 0.9 mg 1.5 mg 0.0 mg*
PM-2.5 Filter 1.0 mg 1.1 mg, 0.5 mg 0.0 mg*

- PM-2.5BH Ace 12.0 mg 7.0 mg 11.7 mg 0.7 mg*

PM-2.5BH Organics 78.0 mg 88.2 ing 65.8 mg 1.0 mg
PM-2.5 BH Water 0.3 mg 4.7 mg 1.7 mg 0.0 mg*
Total Blank Correction -0.4 mg -04 mg -04 mg 04 mg

* maximum allowable blank correction (detection limit or 10% of sample weight gain)
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VALID RESULTS, INC.: Gravimetric Sample Analysis - Aluminum Weighing Tins

Client Sampling Sample ID Media ID Weight Date Initial Weight Date Final Net Weight Gain | Total Volume
Date Initial Weights Final Weights (Final - Initial)
10/25/00 2.3468 5/28/01 2.3580
11/9/00 2.3469 5/29/01 2.3581
Ash Grove Cemen% 5/19/01 R1 FH>PM-10 T749 11/10/00 2.3470 5/30/01 2.3581
Seattle, WA Raw Mill On <0.0112> 125
<Averages> <2.3469> <2.3581>
10/25/00 2.3470 5/28/01 2.3833
11/9/00 2.3472 5/29/01 2.3829
11/10/00 2.3472 5/30/01 2.3829
AshGrove Cementf  5/19/01 R2 FH>PM-10 T750 <0.0359> 125
Seattle, WA Raw Mill On
<Averages> <2.3471> <2.3830>
10/25/00 2.3531 5/28/01 2.3709
11/9/00 2.3533 5/29/01 2.3709
11/10/00 2.3533 5/30/01 2.3709
Ash Grove Cementf  5/19/01 R3 FH>PM-10 T751 ' <0.0177> 125
Seattle, WA Raw Mill On
<Averages> <2.3632> <2.370%>
10/25/00 2.3568 5/28/01 2.3576
11/9/00 2.3567 5/29/01 2.3576
11/10/00 2.3566 5/30/01 2.3576
AshGrove Cementf  5/19/01 R4 FH>PM-10 T696 <0.0009> 125
Seattle, WA Raw Mill On
<Averages> <2.3567> <2.3576>




669000¥S

LISLOHLS

9SZ000PFSAOY

VALID RESULTS, INC.: Gravimetric Sample Analysis - Alamintum Weighing Tins

Client Sampling Sample ID MediaID | Weight Date Initial Weight Date Final Net Weight Gain | Total Volume
Date ' Initial Weights Final Weights (Final - Initial)
4/9/01 2.3430 5/28/01 2.3456
_ 4/10/01 2.3429 5/29/01 2.3455

Ash Grove Cement] 5/15/01 R1FH PM10 T758 4/11/01 2.3429 5/30/01 2.3455
Seattle, WA Raw Mill Off <0.0026> 125
<Averages> <2.3429> «<2.3455>

4/9/01 23620 5/28/01 2.3642

4/10/01 2.3622 5/29/01 2.3643

4/11/01 2.3620 5/30/01 2.3643
Ash Grove Cement| 5/15/01 R2FH PM10 T759 <0.0022> 125
Seattle, WA Raw Mill Off
<Averages> <2.3621> <2.3643>

4/9/01 2.3455 5/28/01 2.3479

4/10/01 2.3454 5/29/01 2.3479

4/11/01 2.3453 5/30/01 2.3479
Ash Grove Cement| 5/15/01 R3FH PM10 T760 ‘ <0.0025> 125
Seattle, WA Raw Mill Off
<Averages> <2.3454> <2.3479>

4/9/01 2.3568 5/28/01 2.3576

4/10/01 2.3567 5/2¢9/01 2.3576

4/11/01 2.3566 5/30/01 2.3576
Ash Grove Cement| 5/15/01 R4FH PM10 T696 <0.0009> 125
Seattle, WA Raw Mill Off
<Averages> <2.3567> <2.3576>
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VALID RESULTS, INC.: Gravimetric Sample Analysis - Aluminum Weighing Tins

Client Sampling Sample ID Media ID Weight Date Initial Weight Date Final Net Weight Gain | Total Volume
Date Initial Weights Final Weights (Final - Initial)
9/29/98 2.3799 4/25/00 2.3818
10/18/99 2.3800 4/26/00 2.3818
Ash Grove Cement] 5/19/01 R1 FH PM-10 T734 10/21/99 2.3799 4/27/00 2.3817
Seattle, WA Raw Mill On <0.0019> 125
<Averages> 23799 <2.3818>
10/18/99 2.3634 4/25/00 2.3660
10/21/99 2.3634 ©4/26/00 2.3660
tu 10/22/99 2.3634 4/27/00 2.3660
Ash Grove Cemen 5/19/01 R2 FH PM-10 T735 : <0.0026> 125
Seattle, WA ' Raw Mill On
<Averages> <2.3634> «2.3660>
10/18/99 2.3467 4/25/00 2.3494
10/21/99 2.3467 4/26/00 2.3494
. 10/22/99 2.3467 4/27/00 2.3454
Ash Grove Cement 5/19/01 R3FH PM-10 T736 <0.0027> 125
Seattle, WA, Raw Mill On
<Averages> <2.3467> <2.3494>
11/25/00 2.3568 5/22/0 2.3576
11/9/00 2.3567 5/24/01 2.3576
11/10/00 2.3566 5/25/01 2.3576
Ash Grove Cement - 5/19/01 R4 FH PM-10 T696 <(.0009> 125
Seattle, WA Raw Mill On
<Averages> <2.3567> <2.3576>
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VALID RESULTS, INC.: Gravirnetric Sample Analysis - Aluminum Weighing Tins

Client Sampling Sample ID MediaID | Weight Date Initial Weight Date Final Net Weight Gain | Total Volume
Date Initial Weights Final Weights (Fina] - Initial)
10/25/00 23510 5/21/01 2.3590
_ 11/9/00 2.3510 5/22/01 2.3590
Ash Grove Cement|] 5/15/01 R1FH=>PM10 T740 11/10/00 2.3510 5/23/01 2.3590
Seattle, WA Raw Mill Off ' <0.0080> 125
<Averages> ‘ <2.3510> <2.3590>
10/25/00 2.3585 5/21/01 2.3655
~11/9/00 2.3585 5/22/01 2.3655
11/10/00 2.3584 5/23/01 2.3655
Ash Grove Cement] 5/15/01 R2FH>PM10 T741 <0.0070> 125
Seattle, WA Raw Mill Off
<Averages> <2.3585> <2.3655>
10/25/00 2.3702 5/21/01 2.3745
11/9/00 2.3702 5/22/01 2.3744
11/10/00 2.3702 5/23/01 2.3745
Ash Grove Cement] 5/15/01 R3FH>PM10 T742 <(0,0043> 125
Seattle, WA Raw Mill Off
<Averages> <2.3702> <2.3745>
10725/00 23668 5/21/01 33676
11/9/00 2.3667 5/22/01 2.3675
11/10/00 2.3666 5/23/01 2.3676
Ash Grove Cement| 5/15/01 R4FH>PM10 T696 <0.0009> 125
Seaftle, WA Raw Mill Off
<Averages> <2.3667> <2.3676>
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VALID RESULTS, INC.: Gravimetric Sample Analysis - Aluminum Weighing Tins

Initial

Client Sampling Sample ID Media ID Weight Date Weight Date Final Net Weight Gain [ Total Volume
Date Initial Weights Final Weights (Final - Initial)
10/25/00 2.3343 5/22/01 2.3581
11/9/00 23342 5/23/01 2.3581
AshGroveCementf 5/19/01 R1FH PM-10 T752 11/10/00 2.3340 5/24/01 2.3581
Seattle, WA Raw Mill On <0.023%> 125
<Averages> <2.3342> <2.3581>
10/25/00 2339 5/22/01 23622
11/9/00 - 2.33% 5/23/01 2.3643
11/10/00 2.3396 5/24/01 2.3643
Ash Grove Cemenff 5/19/01 R2FH PM-10 T753 <0.0246> 125
Seattle, WA Raw Mill On
<Averages> <2.3397> <2.3643>
9/29/98 5/22/01 2.3737
9/30/98 2.339 5/23/01 2.3737
9/30/98 2.3398 5/24/01 2.3737
Ash Grove Cementf  5/19/01 R3FH FM-10 T754 10/1/98 2.3399 <0.033%> 125
Seattle, WA Raw Mill On
<Averages> <2.3398> <2.3737>
10/25/00 2.3568 5/28/01 2.3576
11/9/00 2.3567 5/29/01 2.3576
11/10/00 2.3566 5/30/01 2.3576
Ash Grove Cement 5/19/01 R4FH PM-10 T&96 <0.0009> 125
Seattle, WA Raw Mill On
<Averages> <2.3567> <2.3576>
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VALID RESULTS, INC.: Gravimetric Sample Analysis - Aluminum Weighing Tins

Client Sampling Sample ID MediaID | Weight Date Initial Weight Date Final Net Weight Gain | Total Volume
Date Initial Weights Final Weights (Final - Initial)
4/9/01 2.3636 5/28/01 2.3687 :
4/10/01 2.3636 5/29/01 2.3686
Ash Grove Cement| 5/15/01 R1FH=>PM10 T755 4/11/01 2.3636 - 5/30/01 2.3687
Seattle, WA Raw Mill Off <0.0051> 125
<Averages> «2.3636> <2.3687>
4/9/01 23528 5/28/01 2.3562
4/10/01 2.3528 5/29/01 2.3561
4/11/01 2.3528 5/30/01 2.3561
Ash Grove Cement| 5/15/01 R2FH>PM10 T756 <0.0033> 125
Seattle, WA Raw Mill Off
<Averages> <2.3528> <2.3561>
479701 23548 5728701 23631
4/10/01 2.3546 5/29/01 2.3630
4/11/01 2.3548 5/30/01 2.3628
Ash Grove Cement| 5/15/01 R3FH=>PM10 T757 ) ' <0.0083> 125
Seattle, WA Raw Mill Off
<Averages> <2.3547> <2.3630>
. 4/9/01 2.3568 5/28/01 2.3576
4/10/01 2.3567 5/29/01 2.3575
4/11/01 2.3566 5/30/01 2.3576
Ash Grove Cement| 5/15/01 R4AFH>FPM10 T6%6 ' <0.0009> 125
Seattle, WA Raw Mill Off
<Averages> <2.3567> <2.3576>
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VALID RESULTS, INC.: Gravimetric Sample Analysis - Aluminum Weighing Tins

Client Sampling Sample ID Media ID Weight Date Initial Weight Date Final Net Weight Gain | Total Volume
Date Initial Weights Final Weights (Final - Initial)
11/25/00 2.3540 5/22/01 2.3566
11/9/00 2.3540 5/24/01 2.3566
Ash Grove Cemenf 5/19/01 R1 FH>PM-10 T731 11/10/00 2.3540 5/25/01 2.3566
Seattle, WA Raw Mill On <0.0026> 125
<Averages> <2.3540> <2.3566>
11/25/00 2.3816 5/22/01 2.3867
11/9/00 2.3815 5/24/01 2.3866
11/10/00 2.3815 5/25/01 2.3866
Ash Grove Cementf 5/19/01 R2 FH>PM-10 1732 : <0.0051> 125
Seattle, WA Raw Mill On
<Averages> <2.3815> <2.3866>
11/25/00 2.3505 5/722/01 2.3652
11/9/00 2.3506 5/24/01 2.3653
11/10/00 2.3506 5/25/01 2.3653
Ash Grove CemenJ 5/19/01 R3 FH>PM-10 1733 <(.0147> 125
Seattle, WA Raw Mill On
<Averages> <2.3506> <2.3653>
11/25/00 2.3568 5/22/01 2.3576
11/9/00 2.3567 5/24/01 2.3576
11/10/00 2.3566 5/25/0 2.3576
Ash Grove Cement 5/19/01 R4 FH>PM-10 T6% <0.0009=> 125
Seattle, WA Raw Mill On
<Averages> <2.3567> <2.3576>
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VALID RESULTS, INC.: Gravimetric Sample Analysis - Aluminum Weighing Tins

Client Sampling Sample ID MediaID | Weight Date Initial Weight Date Final Net Weight Gain | Total Volume
Date Initial Weights Final Weights (Final - Initial)
10/25/00 2.3810 2/25/01 2.3824
11/9/00 2.3810 2/28/01 2.3825
Ash Grove Cement| 5/15/01 R1FH PM10 T743 11/10/00 2.3810 2/29/01 2.3825
Seattle, WA Raw Mill Off <0.0015> 125
<Averages> <2.3810= - <2.3825>
10/25/00 2.3589 2/25/01 2.3598
11/9/00 2.3589 2/28/01 2.3599
11/10/00 2.3589- 2/29/01 2.3598
Ash Grove Cementj 5/15/01 RZFH PM10 T744 <0.0009= 125
Seattle, WA Raw Mill Off
<Averages> <2.3589> <2.3598>
10/25/00 2.3594 2/25/01 . 2.3609
11/9/00 2.3594 2/28/01 2.3609
11/10/00 2.3593 2/29/01 2.3609
Ash Grove Cement| 5/15/01 R3FH PM10 T745 ) <0.0015> 125
Seattle, WA Raw Mill O
<Averages> <2.3594> <2.3609>
10/25/00 2.3668 5/21/01 2.3676
11/9/00 2.3667 5/22/01 2.3675
11/10/00 2.3666 5/23/01 2.3676
Ash Grove Cement| 5/15/01 R4FH PM10 T696 <0.0009= 125
Seattle, WA Raw Mill Off
<Averages> <2.3667> <2.3676>
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VALID RESULTS, INC.: Gravimetric Sample Analysis - 47 mum Glass Fiber Filters

Client Sampling Sample ID Media ID Weight Date Enitial Weight Date Final et Weight Gaiq Total Volume
Date Initial Weights Final Weights {Final - Initial)
3/28/98 0.1225 4/23/00 0.1244
3/29/98 01222 4724700 0.1244
Ash Grove Cement 5/19/01 R1 Filter VR2"179GF 3/30/98 0.1225 4/25/00 0.1244
Seattie, WA Raw Mill On PM-10 <0.002>
<Averages> <0.1224> <Ci.1244>
3/28/98 0.1243 4/23/00 0.1247
3/29/98 0.1243 4/24/00 0.1247
3/30/98 0.1244 4/25/00 0.1247
Ash Grove Cement 5/19/01 R2 Filter VR2"186GF <0.0004=
Seattle, WA Raw Mill On PM-10
<Averages> <0.1243> <0.1247>
3/28/98 0.1211 4/23/00 01212
3/29/98 0.1210 4/24/00 0.1212
3/30/98 0.1211 4/25/00 0.1212
Ash Grove Cement 5/19/01 R3 Filter VR2"187GF <0.0001=>
Seattle, WA Raw Mill On PM-10
<Averages> <0.1211> <0.1212>
3/28/98 01234 4/23/00 0124
3/29/98 0.1236 4/24/00 0.1240
3/30/98 0.1235 4/25/00 0.1240
Ash Grove Cement| 5/19/01 R4 Filter VR2"175GF ' <0.0005>
Seattle, WA Raw Mill On PM-10
<Averages> <(.1235> <0.1240>
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VALID RESULTS, INC.: Gravimetric Sample Analysis - 47 mun Glass Fiber Filters

Client Sampling Sample ID MediaID | Weight Date Initial Weight Date Final Net Weight Gair{ Total Volume
Date Indtial Weights Final Weights (Final - Initial)
4/16/01 0.1221 5/21/01 01231
4/17/01 0.1222 5/22/01 0.1231
Ash Grove Cement| 5/15/01 | R1PM-10Filter | VR2"176GF 4/18/01 0.1223 5/23/01 0.1231
Seattle, WA Raw Mill Off : <0.0009>
<Averages> <0.1222> <0.1231>
4/16/01 0.1211 5/21/01 0.1215
4/17/01 01212 5/22/01 0.1215
4/18/01 0.1211 5/23/01 0.1215
Ash Grove Cement| 5/15/01 | R2PM-10Filter | VR2"177GF 4/26/00 <(0.0004>
Seattle, WA Raw Mill Off
<Averages> <0.1211> <(.1215>
4/16/01 01211 5/21/01 0.1223
4717701 0.1212 5/22/01 0.1223
4718701 0.1212 5/23/01 0.1222
Ash Grove Cement| 5/15/01 | R3IPM-10Filter | VR2"178GF <{.0011>
Seattle, WA Raw Mill Off
<Averages> <0.1212> <0.1223>
4/16/01 0.1241 5/21/01 0.1240
4/17/01 0.1240 5/22/01 0.1240
‘ 4/18/01 0.1241 5/23/01 0.1240
Ash Grove Cement] 5/15/01 R4 PM-10 Filter | VR2"175GF -<0.0001=>
Seattle, WA Raw Mill Off
<Averages> <0.1241> <(0.1240>
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VALID RESULTS, INC.: Gravimetric Sample Analysis - 47 mm Glass Fiber Filters

Client Sampling Sample ID Media ID Weight Date Initial - Weight Date Final Net Weight Gainl Total Volume
Date Initial Weights Final Weights (Final - Initial)
3/28/98 (.1225 4/23/00 0.1222
3/29/98 0.1222 4/24/00 0.1222
Ash Grove Cement| 5/19/01 R1 Filter VR2'183GE 3/30/98 0.1225 4/25/00 0.1222 .
Seattle, WA Raw Mill On PM-2.5 ‘ -<0.0002>
<Averages> <0.1224> <0.1222>
3/28/98 0.1243 4/23/00 0.1231
3/29/98 0.1243 4/24/00 0.1231
3/30/98 0.1244 4/25/00 0.1231
Ash Grove Cement| 5/19/01 R2Filter | VR2'184GF -<0.0012>
Seattle, WA Raw Mill On PM-2.5
<Averages> <0.1243> <(.1231>
3/28/98 0.1211 4/23/00 0.1214
3/29/98 0.1210 4/24/00 0.1213
3/30/98 - 0.1211 4/25/00 0.1213
Ash Grove Cement| 5/19/01 R3 Filter VR2"185GF <0.0002>
Seattle, WA Raw Mill On PM-25
<Averages> <0.1211> <0.1213>
3/28/98 0.1241 4/23/00 0.1240
3/29/98 0.1240 4/24/00 0.1240
3/30/98 0.1241 4/25/00 0.1240
Ash Grove Cement| 5/19/01 R4 Filter VR2"175GF -<0.0001>
Seattle, WA Raw Mill On PM-25
<Averages> <0.1241> <0:1240>
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VALID RESULTS, INC.: Gravimetric Sample Analysis - 47 mm Glass Fiber Filters

Client Sampling Sample ID MedialD | Weight Date Initial Weight Date Final Net Weight Gair] Total Volume
Date Initial Weights Final Weights (Final - Initial)
4/16/01 0.1225 5/21/0 0.1235
4717701 0.1225 5/22/ 0.1235
Ash Grove Cement| 5/15/01 RiFilter VR2"180GF 4/18/01 0.1225 5/23/01 0.1235
Seattle, WA Raw Mill Off <0.0010>
<Averages> <0.1225> <0.1235>
4/16/01 0.1230 5/21/01 0.1241
4/17/01 0.1230 5/22/01 0.1241
4/18/0 0.1230 5/23/01 0.1241
Ash Grove Cement| 5/15/01 R2Filter VR2"181GF <0.0011>
Seattle, WA Raw Mill Off
<Averages> <0.1230> <0.1241>
4/16/01 0.1232 5/21/01 0.1237
4717701 0.1231 . 5/22/01 0.1237
4/18/01 0.1232 - 5/23/01 0.1237
Ash Grove Cementj 5/15/01 R3Filter VR2"182GF <0.0005>
Seattle, WA Raw Mill Off
<Averages> <0.1232> <0.1237>
4/16/01 0.1241 5/21/01 0.1240
© 4417701 0.1240 5/22/01 0.1240
4/18/01 0.1241 5/23/01 0.1240
Ash Grove Cement| 5/15/01 R4Filter VR2"175GF ' -<0.0001>
Seattle, WA Raw Mill Off
<Averages> <(.1241> <0.1240>
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VALID RESULTS, INC.: Gravimetric Sample Anailysis - Aluminum Weighing Tins

Client Sampling Sample ID Media ID Weight Date Initial Weight Date Final Net Weight Gaing Total Volume
Date Initial Weights Final Weights (Final - Initial)

11/29/9 2.3512 5/27/01 2.3543

11/30/9 2.3511 5/28/01 2.3543
Ash Grove Cement 5/19/01 R1BH Ace T737 12/2/% 23512 5/29/01 2.3542
Seattle, WA Raw Mill On <0.0031> 125
<Averages> <2.3512> <2.3543>

11/29/96 23317 5/27/01 2.3346

11/30/9 2.3317 5/28/01 2.3347

_ 12/2/9 23317 5/29/01 2.3345

Ash Grove Cement 5/19/01 R2BH Ace T738 <0.0029> 125
Seattle, WA Raw Mill On
<Averages> <2.3317> <2.3346>

11/29/96 2.3554 5/27/01 2.3583

11/30/96 2.3554 5/28/01 2.3584

12/2/96 2.3554 5/29/01 2.3583
Ash Grove Cement 5/19/01 R3BH Ace T739 : <0.002%> 125
Seattle, WA Raw Mill On
<Averages> <2.3554> <2.3583>

11/25/00 2.3568 5/22/01 2.3576

11/9/00 2.3567 5/24/01 2.3576

11/10/00 2.3566 5/25/01 2.3576
Ash Grove Cement 5/19/01 R4BH Ace T69% <0.0009> 125
Seattle, WA Raw Mill On
<Averages> <2.3567> <2.3576>
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VALID RESULTS, INC.: Gravimetric Sample Analysis - Aluminum Weighing Tins

Client Sampling Sample ID MediaID | Weight Date Initial Weight Date Final Net Weight Gainl Total Volume
Date Initial Weights Final Weights (Final - Initial)

10/25/00 2.3554 9/4/98 2.3672

11/9/00 2.3554 9/5/98 2.3674
Ash Grove Cement 5/15/01 R1BH Acetone T746 11/10/00 2.3552 9/6/98 2.3673
Seattle, WA Raw Mill Off ' <0.0120> 125
<Averages> <2.3553> - «2.3673>

10/25/00 23714 9/4/98 2.3784

11/9/00 23714 9/5/98 2.3785

11/10/00 23714 9/6/98 2.3784
Ash Grove Cement 5/15/01 R2BH Acetone T747 <0.0070> 125
Seattle, WA Raw Mill Off
<Averages> <2.3714> <2.3784>

10/25/00 2.3587 9/4/98 2.3704

i1/9/00 2.3586 9/5/98 2.3704

. 11/16/00 2.3587 9/6/98 2.3703

Ash Grove Cemenf] 5/15/01 R3BH Acetone T748 <0,0117> 125
Seattle, WA Raw Mill Off
<Averages> <2.3587=> <2.3704>

10/25/00 2.3668 5721701 2.3676

11/9/00 2.3667 5/22/01 2.3675

11/10/00 2.3666 5/23/01 2.3676
Ash Grove Cemenf 5/15/01 R4BH Acetone T696 <0.0009> 125
Seattle, WA Raw Mill Off
<Averages> «<2.3667>" <2.3676>
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VALID RESULTS, INC.: Gravimetric Sample Analysis - 150 ml Glass Beakers

Client Sampling Sample ID Media ID Weight Date Initial WeightDate |  Final [Net Weight Gairl Total Volume
Date Initial Weights Final Weights {Final - Initial)
4/21/98 544799 5/24/01 - 544866
5/5/98 54.4799 5/25/01 5¢4.4866
Ash Grove Cement 5/19/01 R1BH - Organic B429 5/14/98 54.4799 5/26/01 - 54.4866 .
Seattle, WA Raw Mill On <0.0067=> 75
<Averages> <b4.4799> <54.4866>
4/21/98 51.6598 5/24/01 51.6637
5/5/98 51.6599 5/25/01 51.6636
5/14/98 51.6599 5/26/01 51.6638
AshGrove Cement| 5/19/01 RZBH - Organic B430 <0.0038> 75
Seattle, WA Raw Mill On
<Averages> <51.659%> <51.6637>
4/21/98 49.9440 5/24/01 49.9479
5/5/98 49.9443 5/25/0 49.9479
5/14/98 49.9442 5/26/01 49.9479
AshGrove Cement| 5/19/01 R3BH - Organic B431 <0.0037> 75
Seattle, WA Raw Mill On
<Averages> <49,9442> <49.9475>
4/21/98 48.3138 5/24/01 48.3148
5/5/98 48.3141 5/25/01 48.3150
‘ 5/14/98 48.3138 5/26/01 © 48.3149 ‘
Ash Grove Cement] 5/19/01 R4BH - Crganic B432 <0.0010> 75
Seattle, WA Raw Mill On ‘
<Averages> <48.3139%> <48.3149>
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VALID RESULTS, INC.: Gravimetric Sample Analysis - 150 ml Glass Beakers

Client Sampling Sample ID MediaID | Weight Date Initial Weight Date Final Net Weight Gair] Total Volume
Date Initial Weights Final Weights (Final - Initial}
4/21/98 482197 5/29/01 48,2982
" 5/5/98 48.2197 5/30/01 48.2986

Ash Grove Cement| 5/15/01 | RI1BH - Organic B436 "5/14/98 48.2198 5/31/01 48.2964
Seattle, WA Raw Mill Off ' <0.0780 75
<Averages> <48.2197> <48.2977>

4721798 51.4868 5/29/01 51.5754

5/5/98 51.4869 5/30/01 51.5749

5/14/98 514872 5/31/01 51.5752
Ash Grove Cement| 5/15/01 | R2BH - Organic B437 <(.0882> 75
Seattle, WA Raw Mill Off
<Averages> <51.4870> <51.5752>

4/21/98 52.8058 5/29/01 52.8718

5/5/98 52.8054 5/30/01 52.8713

5/14/98 52.8058 5/31/01 52.8714
Ash Grove Cement{ 5/15/01 { R3BH - Organic B433 <0.0658> 75
Seattle, WA Raw Mill Off
<Averages> <52.8057> <52.8715>

4/21/98 48.3138 5/29/01 48.3148

5/5/98 483141 5/30/01 48.3150

5/14/98 48.3138 5/31/01 48,3149
Ash Grove Cement] 5/15/01 | R4BH - Organic B432 <(.0010=> 75
Seattle, WA Raw Mill Off
<Averages> <48.3139%> <48.3149>
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VALID RESULTS, INC.: Gravimetric Sample Analysis - 150 ml Glass Beakers

Client Sampling Sample ID Media ID Weight Date Initial Weight Date Final Net Weight Gairy Total Volume
Date Initial Weights Final Weights (Final - Initial)
4/21/98 53.3957 5/29/01 53.3971
5/5/98 53.3957 5/30/01 53.3949
Ash Grove Cement 5/19/01 RIBH - H2O B425 5/14/98 53.3956 6/1/01 53.3972
Seattle, WA Raw Mill On <0.0014> 125
<Averages> <53.3957> <53.3971>
2/21/98 48189 5/29/01 481516
.5/5/98 48.1899 5/30/01 48.1916
5/14/98 48.1898 6/1/01 48.1920
Ash Grove Cement 5/19/01 R2BH - H20 B426 <0.0018> 125
Seattle, WA Raw Mill On
<Averages> <48.1899> <48.1917>
4/21/98 52.8508 5/29/01 52.8522
5/5/98 52.8507 . 5/30/01 52.8523
. 5/14/98 52.8510 6/1/01 52.8523
Ash Grove Cement 5/19/01 R3BH - H2O B427 <0.0015> 125
Seattle, WA Raw Mill On
<Averages> <52.8508> <562.8523>
4/21/98 50,6328 5729701 50.6328
5/5/98 50.6329 5/30/01 50.6327
5/14/98 50.6329 6/1/01 50.6327
Ash Grove Cement 5/19/01 R4BH - H20 B428 -<0.0002> 125
Seattle, WA Raw Mill On
<Averages> <50.6329> <50.6327>
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VALID RESULTS, INC.; Gravimetric Sample Analysis - 150 ml Glass Beakers

Client Sampling Sample ID MedialD | Weight Date Initial Weight Date Final Neot Weight Gain Total Volume
Date Initial Weights Final Weights (Final - Initial)

4/21/98 53.2974 5/29/01 53.2977

5/5/98 53.2975 5/30/01 53.2979
Ash Grove Cement| 5/15/01 R1BH - H20 B433 5/14/98 53.2978 5/31/01 53.2982
Seattle, WA Raw Mill Off <0.0003> 125
<Averages> <53.2976> <53.297%>

4/21/98 53.0017 5/29/01 53.0066

5/5/98 53.0019 5/30/01 - 53.0068

5/14/98 53.0020 5/31/01 53.0065
Ash Grove Cement] 5/15/01 R2BH - H20 B434 1 <0.0047> 125
Seattle, WA Raw Mill Off
<Averages> <53.0019> <53.0066>

4/21/98 51.3942 5/29/01 51.3960

5/5/98 51.3943 5/30/01 51.3956 ‘

~ 5/14/98 51.3942 5/31/01 51.3960

Ash Grove Cement| 5/15/01 R3BH - H20 B435 <0.0017= 125
Seattle, WA, Raw Mill Off
<Averages> <51.3942> <51.395%>

4/21/98 50.6328 5/29/01 50.6328

5/5/98 50.6329 5/30/01 50.6328

5/14/98 50.6329 5/31/01 50.6327
Ash Grove Cement| 5/15/01 R4BH - H20 B428 -<0.0001> 125
Seattle, WA Raw Mill Off
<Averages> <50.6329> <50.6328>
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TEST METHODS

Selection of Traverse Points

EPA Method 1 was used to determine the location of sample points for particulate, gaseous and
volumetric flow rate sampling from four sample ports located 90° apart on the main exhaust stack. The
specific number of sample points used at each location was determined by the number of equivalent
inside stack diameters that the sample ports were located from the nearest upstream and downstream flow
disturbances. The number of points used and their location are provided in Appendix A.

Stack gas Velocity and Volumetric Flow Rate Determination

EPA Method 2 was used to determine the outlet stack gas velocity and volumetric flow rate. Pressure and
temperature reading were taken at the sample points determined by Method 1. Pressure readings were
measured using a “S-type” Pitot tube and an inclined manometer connected to the Pitat tube through
quarter inch tubing. Pitot tube leak checks were performed before and after every test run. The stack gas
temperature was measured using a calibrated (+/- 1 degree Fahrenheit) type-K thermocouple attached to
the Pitot to provide the sampling point temperature simultaneously with the pressure measurements.

During the velocity traverse a stack gas static pressure was taken by turning the pitot tube perpendicular
to the gas flow (zero delta P) and disconnecting the appropriate side of the pitot tube (+ or -) from the
manometer.

The other data necessary for the calculation of the volumetric flow rate are the barometnc pressure, stack
gas moisture content and the stack gas composition (O2 and CO»).

Molecular Weight Determination (Oxygen and Carbon Dioxide)

A Sample/Calibration Gas Control Module was used to direct and control the flow of sample and calibration
gases to the analyzers. In addition to providing samples of the effluent gas to an analyzer, the Control
Module permits direct (internal) calibration of the analyzers, or calibration of the analyzers through the
sample system (external). The Control Module utilizes a by-pass valve to maintain a constant sample (or
calibration gas) pressure to the sample manifold. Flow meters monitor bypass flows from the back-
pressure regutator and the sample ports to each analyzer. The probe-to-manifold sample line consists of
3/8-inch Teflon® tubing. 1/4-inch Teflon® tubing delivers sample to the analyzers from the sample
manifold.

Leak checks of the sample system were conducted before and after each test sequence. Leak checks
were performed by capping the sample probe in front of the filter and using the sample pump to draw a
vacuum on the sample system. Sample system integrity was verified by the total sample flow rate meter
dropping to zero (except for the inherent sample pump oscillation).

The calibration of each analyzer (including the sample system) was verified before and after each test run
using EPA Protocol 1 gases. A selsctor valve at the Gas Control Module directed the flow of each
calibration gases to the front end of the sample probe or to the sample manifold as necessary. At the
probe, a pressure activated valve was used to select either a gas sample from the sample probe or
calibration gas supplied to the sample probe through a calibration gas line.

EPA Protocol 1 calibration gases were utilized with Method 3A to perform middle (40-60 % of the analyzer
full scale value) and high (80-100% of the analyzer full scale value) range external (in front of the sample
probe filter) calibrations for both the O, and CO5 analyzers. Nitrogen was used for the "zero" gas.
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TEST METHODS

Parcent Moisture Determination

EPA Method 4 was used to determine the moisture content of the stack gas. A condenser assembly
comprised of five glass impingers set in an ice bath was used to extract and collect the moisture from the
effluent gas sample. The first and third impingers contained 100 ml of HPLC grade deionized water. The
second and fourth impingers were tare weighed and left empty to collect any potential condensate
carryover, and the fifth impinger contained.a pre-weighed amount of silica gel to act as the "absolute”
collector of residual condensate.

A known valume of effluent gas was passed through a heated probe into a condenser assembly for a
specific period of time. After completion of the extraction, the amount of liquid (condensate) in the
“impingers was measured gravimetrically and the net weight gain determined. The total condensate gain
of the condenser assembly wag then determined and recorded along with the calculated volume of gas
_that had been diracted through the system. The subsequent moisture content of the stack gas was then
determined from these collected variables. s
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TEST METHODS

Paniculate‘ Matter less than Ten Microns in Diamester Determination

EPA 40CFR, Part 51, Appendix M, Method 201A was used to determine the ratio of particulate matter
less than ten microns in diameter (PM-10) to particulate matter (PM) in the stack effluent. The Method
201A test was conducted independently from and concurrently with each Method 5 PM test. The
sampling was performed utilizing a Nutech 2010 |sokinetic Stack Sampling System with an in-stack
cyclone cutter and Gelman filter holder assembly.

Method 201A velocity profiles were taken from the preliminary traverses performed before every test run.
The sample collection and analysis was performed in the same manner as the Method 5 collection and

analysis, without the back half condensible analysis.

Particulate Matter less than 2.5 Microns in Diameter Determination

EPA 40CFR, Part 51, Appendix M, Method 201A* was used to determine the ratio of particulate matter
less than 2.5 microns in diameter (PM2.5) to particulate matter (PM) in the stack effiuent. The Method
201A* test was conducted independently from and concurrently with each Method 201A PM10 test. The
sampling was performed utilizing a Nutech 2010 Isokinetic Stack Sampfing System with an in-stack
cyclone cutter and 47 millimeter Gelmang filter holder assambly.

Method 201A* velocity profiles were taken from the preliminary traverses performed bsfore every test run.

The sample collection and analysis was performed in the same manner as the Method 5 collection and
analysis, including the Method 202 back half condensible analysis.

Condensible Particulate Matter less than 2.5 Microns in Diameter Determination

EPA 40CFR, Part 51, Appendix M, Method 202 was used to determine the concentration and emission
rate of condensible PM2.5 in the stack effluent. The Method 202 organic extraction analysis was
conducted on the back half impinger water catch of the Method 201A* PM2.5 test. The sampling was
performed utilizing a Nutech 2010 Isokinetic Stack Sampling System with an in-stack cyclone cutter and
47 millimeter Gelmang filter holder assembly.

The “Back Half” Method 5 impinger water sample was recovered by extracting the organic compounds
from the impinger water with methylene chloride. This methylene chloride fraction was then placed in a
tare weighed glass beaker for evaporation at room temperature. The remaining impinger water was then
placed in an additional tare weighed glass beaker and evaporated to dryness at 150 degrees Fahrenheit.
The impingers and separation funnel was triple rinsed with acetone and placed into a tare weighed
aluminum dish for evaporation.

The “Back half” condensible particulate emissions was calculated using the weight gain from the impinger
water, final acetone impinger rinse and methylens chloride organic extraction fractions.
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